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ABSTRACT
While global, national, and regional efforts to address climate and energy challenges
remain essential, local governments and community groups are playing an increasingly
stronger and vital role. As an active state in energy system policy, planning and
innovation, Vermont offers a testing ground for research into energy governance at the
local level. A baseline understanding of the energy planning and energy organizing
activities initiated at the local level can support efforts to foster a transition to a
sustainable energy system in Vermont. Following an inductive, applied and participatory
approach, and grounded in the fields of sustainability transitions, energy planning, and
community energy, this research project identifies conditions for change, including
opportunities and challenges, within Vermont energy system decision-making and
governance at the local level. The following questions are posed: What are the main
opportunities and challenges for sustainable energy development at the town level? How
are towns approaching energy planning? What are the triggers that will facilitate a faster
transition to alternative energy systems, energy efficiency initiatives, and localized
approaches? In an effort to answer these questions two studies were conducted: 1) an
analysis of municipal energy plans, and 2) a survey of local energy actors.
Study 1 examined Vermont energy planning at the state and local level through a review
and comparison of 40 municipal plan energy chapters with the state 2011 Comprehensive
Energy Plan. On average, municipal plans mentioned just over half of the 24 high-level
strategies identified in the Comprehensive Energy Plan. Areas of strong and weak
agreement were examined. Increased state and regional interaction with municipal energy
planners would support more holistic and coordinated energy planning. The study
concludes that while municipalities are keenly aware of the importance of education and
partnerships, stronger policy mechanisms and financial stimulus are essential if Vermont
hopes to increase strategic energy planning alignment and spur whole-scale energy
system change. Study 2 examined local energy actors to assess their ability to develop
and sustain energy action on the local level. A survey of 120 municipalities collected
statewide baseline data covering the structures, processes, and activities of local energy
actors. The analysis examined the role that various forms of capacity play in local energy
activity. The results show that towns with higher incomes are more likely to have local
energy actors and towns with higher populations have higher aggregate energy activity
levels. Structurally, energy actors that had both an energy coordinator and an energy
committee were more active, and municipal committees were more active than
independent committees. Access to a budget and volunteer engagement were both
associated with higher activity levels.
The network of local energy actors in Vermont consists of committed and knowledgeable
volunteers. Yet, the capacity of these local energy actors to implement sustainable energy
change is limited due to resource constraints of time and money. In most cases, the scope
of municipal energy planning strategy is modest. Prioritization of strategy and action at
the central and local levels, along with increased interaction and coordination, is
necessary to increase the regional compatibility and pace of energy system
transformation.
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CHAPTER 1: INTRODUCTION
1.1 Research Overview
As energy and climate issues remain on the forefront of societal challenges, states
and local communities are taking action. This localization of energy system development
and decision-making is fostering increased community resilience and benefits to citizens.
Social and environmental scientists remain interested in the conditions that support
effective energy transitions on the local level, as well as ways to foster the development
of sustainable energy systems on a whole. This research project examined the conditions,
opportunities, and challenges surrounding local energy change in Vermont within the
context of strategy, planning, governance, and organizing.
I start with an overview of energy system change in Vermont to set down the
contextual foundation for the dissertation. A summary of key literature in the fields of
sustainability transitions, energy planning, and local energy governance provides the
theoretical and disciplinary framing for the research project. A community participatory
action research approach is then discussed, along with an overview of the research
questions and empirical methods used in the two studies. The energy planning study
assessed the alignment of state and municipal energy planning in Vermont, through the
identification of high-level state strategy and review of 40 municipal plan energy
chapters. The local energy organizing study involved a comprehensive survey of local
energy actors in Vermont, in order to develop a baseline understanding of the structure,
processes, and activities of local energy actors, and to assess their capacity. Major
conclusions and recommendations for energy system change in Vermont, and energy
transitions research, are addressed in each study and in the concluding discussion.
1

1.2 Energy System Change in Vermont
In 2011 Vermont was the 11th best ranked state (least use) in total energy
consumption per capita, consuming 238 million Btu (“Vermont - Rankings - U.S Energy
Information Administration (EIA),” 2014). According to the EIA, Vermont’s total energy
consumption by end-use sector in 2011 was 31% residential, 19% commercial, 16%
industrial, and 34% transportation. Of the electricity generated in Vermont (“Vermont State Profile and Energy Estimates - EIA,” 2014), nuclear power accounts for 70%,
conventional hydroelectric another 20%, and the remainder is sourced mostly from other
renewables (leaving Vermont the lowest carbon dioxide emissions from electricity
generation among the 50 states). In 2011 over half (51%) of the electricity purchased by
Vermont utilities came from renewables (“Energy | The Official Website of the Governor
of Vermont,” 2014). Starting in 2012 Vermont utilities no longer purchased nuclear
energy from Vermont Yankee, so the share of nuclear dropped from 40% to 16%. In
2010 and 2012 Vermont was ranked 3rd in the country for the lowest average residential
energy consumption (“Energy | The Official Website of the Governor of Vermont,”
2014). According to the Governor’s energy dashboard, “Vermont was recently ranked
No. 1 in the nation for per capita green job creation as well as No. 1 for per capita solar
job creation.”
Vermont has a strong commitment to energy efficiency. Two efficiency utilities,
authorized by the Vermont Public Service Board (PSB), deliver electric, thermal, and
process fuel energy efficiency services (“Energy Efficiency | Public Service Department,”
2014). The two efficiency utilities are Efficiency Vermont, which serves most of the
state, and the Burlington Electric Department (which serves the City of Burlington). The
2

Public Service Department (PSD) oversees and coordinates many energy efficiency
programs, such as residential and commercial building energy standards, an energy
savings account program for businesses, a thermal efficiency task force, and a building
energy labeling study (“Energy Efficiency | Public Service Department,” 2014).
One of the most important recent energy actors in Vermont, the Vermont Energy
Investment Corporation (VEIC), was founded in 1986. While Vermont’s history of
energy development and energy actors dates much earlier than the 1980s, the founding of
VEIC provides a good starting place for understanding recent energy system change in
Vermont. VEIC is a nationally recognized non-profit leader in energy innovation
dedicated to reducing economic and environmental costs of energy consumption. The
VEIC works with residential, commercial, institutional, and industrial customers to
deliver energy efficiency and renewable energy services. Efficiency Vermont, operated
by VEIC, is the first energy efficiency utility in the United States. Efficiency Vermont
provides technical assistance, rebates, and other financial incentives to help Vermont
households and businesses reduce their energy costs and increase their energy efficiency.
Efficiency Vermont has become an integral part of Vermont’s energy landscape
partnering with multiple energy system actors to support significant and lasting energy
system change. In 2012 alone, Efficiency Vermont efforts yielded a 1.8% reduction in
Vermont’s electric supply requirements and $206 million in lifetime customer savings,
while supporting 2,630 contractor, retailer, and supplier partnerships (Efficiency
Vermont, 2013). Efficiency Vermont’s total budget for 2014 was $48,347,110 with 53%
of the budget dedicated to electric efficiency in the business sector, 24% to residential
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electric efficiency, and 10% to thermal energy and process fuels efficiency (Vermont
Energy Investment Corporation, 2013).
Vermont has been recognized as a leader in energy planning and innovation on
both the state and local levels. Statewide initiatives throughout all energy sectors from
electricity to transportation, from land use to thermal efficiency, continue to be
developed. One of the most prominent initiatives taking placing statewide is the
modernization of the electric grid. While Vermont started pursuing a smart grid strategy
in 2004 efforts were greatly advanced in 2009 when Vermont received a Smart Grid
Investment Grant (SGIG) and began full-scale collaboration and implementation. With
$69 million coming from the US Department of Energy and an additional $69 million
match from Vermont utilities smart grid system development and installation is expected
to save energy and money, and support the integration of renewable energy into the
electric grid (Merriam, 2011).
In 2011 Governor Shumlin initiated an effort to create a Comprehensive Energy
Plan (CEP) for the state. The yearlong multi agency initiative took a comprehensive look
at energy in Vermont, set a goal of obtaining 90% of Vermont’s total energy use from
renewable sources by 2050, and laid out a strategic path for transformation. As of 2013,
16% of Vermont’s total energy needs are met through renewables (“Total Energy Study |
Public Service Department,” 2014). The CEP goal was not the first, or the only, statewide
renewable energy goal. The Sustainably Priced Energy for Economic Development
(SPEED) Goal calls for 20% of statewide retail electric sales to be met by renewables
starting in 2017 (“State Renewable Energy Goals | Public Service Department,” 2014).
The PSD also helps oversee the Total Renewable Energy Goal, which sets targets for
4

each utilities annual electric sales, starting at 55% renewable supply in 2017 and
increasing by 4% each year until 2032. In terms of emissions, Vermont has a goal to
“reduce greenhouse gas (GHG) emissions by 50% from the 1990 baseline level by 2028
and 75% from the 1990 level by 2050” (“Total Energy Study | Public Service
Department,” 2014). In order to identify policy and technology pathways to reach the
CEP renewable energy goal and the GHG emission goal a Total Energy Study (TES) was
undertaken by the PSD. As part of the multi-phased process, the first legislative report on
the TES came out in December, 2013 (Vermont Public Service Department, 2013).
The CEP called for the creation of a Thermal Efficiency Task Force. Focusing on
energy efficiency and weatherization the task force met throughout 2012 to develop a set
of programmatic and policy recommendations. Additional government efforts in 2012
included an evaluation of net metering in Vermont and the creation of an energy
generation siting policy commission, which is currently examining how large-scale
electric generation facilities are sited in the state. In 2012 Vermont also took legislative
action on a controversial process of natural gas drilling, becoming the first state to ban
fracking (hydraulic fracturing).
State initiatives have been matched on the local level through the growth of small
nonprofits, businesses, and community based organizations focusing on energy. A key
nonprofit acting at the state level is the Energy Action Network (EAN). Established in
2009, EAN is a network with nonprofit, business, and government partners focused on
transforming Vermont’s energy economy. EAN uses a systems approach, emphasizing
collaboration and coordination and utilizing four leverage points: capital mobilization,
technology innovation, regulatory reform, and public engagement (EAN, 2014).
5

On the town level the Vermont Energy and Climate Action Network (VECAN)
plays a critical role in supporting Town Energy Committees (TECs). VECAN is a
partnership between the Vermont Energy Investment Corporation (VEIC), the
Sustainable Energy Resources Group (SERG), the New England Grassroots Environment
Fund (NEGEF), and the Vermont Natural Resources Council (VNRC). VECAN provides
technical assistance, education and resources, and facilitates networking between
communities and service providers. VECAN supports TECs to take a grassroots approach
toward energy action at the local level. Local efforts include Property Assessed Clean
Energy (PACE) implementation, energy planning, weatherization, community renewable
energy, street lighting campaigns, and transportation initiatives, among others. One
example of the type of local innovation occurring in Vermont is the Vermont Home
Energy Challenge, launched in January 2013. The Home Energy Challenge, led by
Efficiency Vermont in partnership with VECAN, is a one-year effort to increase the
number of homes completing comprehensive energy efficiency improvements. TECs and
other local partners sign on and commit to a target of weatherizing 3% of the homes in
their community, supporting the statewide goal of 25% energy savings in 80,000 homes
by 2020.
Vermont public schools are leaders in thermal energy system change, with school
boards all over Vermont reconsidering their heating options. Vermont public schools
have been front-runners in biomass energy utilization, specifically through the
installation of woodchip heating systems. Already 43 public schools, accounting for 30%
of Vermont public school students (“Vermont Fuels For Schools,” 2012) heat with wood
products and more are considering the switch. The Vermont Superintendents
6

Association’s School Energy Management Program and the Biomass Energy Resource
Center have both been leading partners in supporting public schools in transitioning to
woodchip heating.
State government, forward-thinking towns, public schools, and concerned citizens
have made energy system change a Vermont priority. Vermont’s strong emphasis on
conservation and energy efficiency in their statewide and community-based programs is a
major component of their energy system progress. Bold goals, targeted policies, and key
programs have helped foster a culture of commitment and innovation in energy efficiency
and renewable energy development. Municipal energy planning and local energy action
are both critical elements, and active areas, of the energy transition in Vermont.
Vermont’s energy activity offers a testing ground for research in to community based
energy governance at the town level.
A case study of local energy governance in Vermont is particularly useful in
providing lessons relevant to other U.S. states with comparable demographic, political,
and social situations. The study of Vermont and the creation of applied knowledge may
be particularly useful for adaptive energy system management in other New England
(Northeast U.S.) states, which have similar systems and policy standards. Maine and New
Hampshire have developed network-based energy working groups (similar to VECAN),
called EmPowerME and Local Energy Solutions respectively, that work with
municipalities, schools, and communities to create energy change on the ground. Local
energy governance lessons in Vermont may be especially useful for actors in these
smaller and more rural states. An improved understanding of some of the challenging
areas of conflict in Vermont, such as commercial wind development, natural gas
7

expansion, and renewable energy credit accounting, also provide an opportunity for
information sharing among towns and states.
A Vermont focus makes for a scale and scope that is small (in terms of population
and area) in relation to most other states and regions. Thus, the narrow and distinct
demographic, political, institutional and civil landscape in Vermont may result in
conclusions less applicable to large diverse locales. Still, examining Vermont using a
transitions lens provides a richer understanding of conditions for energy system change in
the fields of local (or community) energy planning and governance broadly.

8

CHAPTER 2: LITERATURE REVIEW
Studying system change requires a diverse understanding of societal structures,
cultures, and processes. The theories, models and principles of change research, both
general and specific, served as a foundation for this research project. Broadly,
organizational change theory helped to frame this examination of local energy system
change in Vermont. What are the conditions for change and how can we support effective
transitions? Organizational change looks at the reasons, processes, behaviors, and
conditions, which result in a transition from the current state to a desired state (Tudor,
2012). External factors (such as climate change concerns and high cost of energy) can
initiate change, which often requires collecting resources, fostering coalitions with a
willingness to endure change, and transformational leadership (Kezar, 2001). This notion
of external factors driving a change has been strongly evident in Vermont, who has
become an innovator in the creation of coalitions and the development of energy
resources. Studying Vermont’s forward-thinking and localized approach to energy system
change can provide beneficial information and insight to the state, and transition lessons
of value to energy change academics and practitioners.
Transitions literature (sustainability transitions, transitions management, and
energy transitions) will provide a broad framework for understanding the energy activity
in Vermont from the perspective of change management, strategy, systems theory, and
decision-making. Energy planning at regional and local levels will contribute a second,
more focused, lens with which to examine energy change. Local level (“community”,
“municipal”, “local”) energy governance and organizing research presents a third
academic foundation for this research.
9

2.1 Sustainability Transitions
This research project drew on one of the most recent areas of change research sustainability transitions. An emerging field of research, sustainability transitions
research recognizes the long-term and multidimensional nature of transformation
processes which shift human systems to more sustainable modes of production and
consumption (Markard, Raven, & Truffer, 2012). Markard et al., aiming to provide a
scaffolding of the field, conducted a review of 540 journal articles to identify the major
contributions in the field (Figure 1). Markard et al. discussed four strands central to the
theoretical framing of sustainability transitions: transition management, strategic niche
management, multi-level perspective, and technological innovation systems.

Figure 1: Map of key contributions and research strands in the field of sustainability transition
studies (Markard et al., 2012).

10

Sustainability transitions research uses concepts of socio-technical transitions,
systems framing, the multi-level perspective, transition management, institutional change,
and actor-oriented approaches to examine the co-evolution of complex and long-term
(Geels, 2011) technical and social/cultural change (Elzen & Wieczorek, 2005).
Fragmented research from many different disciplines, yet focused on innovation with a
clear environmental aim, can be linked under a platform of sustainability transitions
research in order to support effective policies, strategies and solutions (van den Bergh,
Truffer, & Kallis, 2011). Transition researchers have examined leading system
innovation, such as in Cooke's (2011) study of the eco-innovation of six transition
regions (California, United Kingdom, Denmark, China, Sweden, and South Korea),
finding innovation to occur within geographically proximate areas because of the system
interactions of networks.
System change can be traced to strategic interventions of ambitious actors (Farla,
Markard, Raven, & Coenen, 2012), with researchers arguing that we need a better
configuration and more participation of actors in order to develop solutions ‘from’ people
‘for’ people (Kanie, Betsill, Zondervan, Biermann, & Young, 2012). Ecological
interdependence between regions requires interregional policy and coordination in order
to achieve sustainability (Kissinger, Rees, & Timmer, 2011). Kissinger et al. use the
cascading effects of the British Petroleum oil spill in the Gulf of Mexico and the 2010
heat wave in Russia as examples of the interdependence of ecological, social, and
technological systems and the complex linkages of production and consumption.
Recognizing sustainability as a motivating concept, and not an end state, leaves room in

11

transitions governance for varying approaches that fit the time and societal context
(Frantzeskaki, Koppenjan, Loorbach, & Ryan, 2012).
Central to sustainability transitions research is an examination of socio-technical
systems (STS). The concept of STS, established by Emery and Trist of the Tavistock
Institute in London in the late 1950s, stresses the interconnectedness of people and
technology and provides a conceptual framework for understanding and shaping technical
development and social change (Ropohl, 1999). Researchers have indicated the
importance of examining the supply and demand side of systems, assuring that
knowledge and innovation is paired with diffusion, use, and functionality (Geels, 2004).
An emphasis on use and functionality highlights the aim of sustainability transitions
research to take a practice-based solutions-focused approach to persistent environmental
problems. Intentional transitions set by societal expectations or interests can be defined as
‘purposive’ transitions (Smith, Stirling, & Berkhout, 2005).
Researchers have argued that technology-specific (as opposed to technologyneutral) policies, developed by competent public policy bodies at various levels, are
necessary to meet the climate challenge (Jacobsson & Bergek, 2011). Jacobbson &
Bergek and Sandén & Azar (2005) argue that general policy instruments (i.e. economy
wide price incentives, such as a tax or cap-and-trade system) are required, but need to be
supplemented by technology-specific ones, in order to foster a broad range of
technologies that have their own unique and multi-dimensional growth processes. A
technology-specific policy example provided by Jacobsson & Bergek is the development
of standards for the type of organic waste that can be used in biomass digestion. An
example of a technology-specific policy provided by Sandén & Azar is a program to buy
12

down the cost of solar photovoltaic PV to make it competitive with conventional
electricity production. Due to uncertainty and the scale of transformation needed,
Jacobsson and Bergek also underscore the importance of integrity and independent
vision.
The multi-level perspective uses a nested hierarchy (Figure 2) of niches (microlevel), regimes (meso-level), and landscapes (the social and physical macro-level) with
which to analyze STS transitions (Schot & Geels, 2007; Smith, Voß, & Grin, 2010). In
this model niches generate innovation, regimes account for stability and trajectory, and
the landscape consists of slow changing external factors (Geels, 2002).

Figure 2: Multi-level perspective nested hierarchy (Geels, 2002).

Smith et al. (2010) assert that niche activity can yield revolutionary change
fostered by real world experiments of committed actors, whereas STS change in regimes
is more incremental. Smith et al. raise questions about actor power balances, strategic
decision-making and policy processes. Within regimes, power to change is affected by
membership, distribution of resources, and expectations (Smith et al., 2005). An example
of how expectations shape change would be a coalition of actors that are building support
13

for an electrified transportation system and how this might influence consumer choice,
research programs, policy mechanisms, and industrial agendas.
A criticism of the multi-level perspective is that the approach has emphasized
linear analysis of technological determinants and undervalued politics, as well as cultural
and societal aspects (Genus & Coles, 2008). Geels (2011) goes further by systematically
laying out seven criticisms (e.g. bias towards bottom-up change models) of the multilevel perspective, formulating responses, and suggesting future research. While Geels
contends that the multi-level perspective is a suitable transitions framework, transition
investigations should use multi-dimensional theories, since all approaches have strengths
and weaknesses and entail trade-offs.
2.1.1 Transition Management
Within sustainability transitions research the subfield of transition management,
developed mainly in the Netherlands (and other European nations), provides context
about technological transitions and the role and value of complex systems theory and
governance in sustainable change. The transition management cycle (Figure 3) is a
translation of transition principles in to an operational model for implementation, for use
as a guiding framework in conjunction with strategic, tactical, operational, and reflexive
governance activities (D. Loorbach & Rotmans, 2010). This cycle follows the path of
change from problem structuring, to the development of coalitions and agendas, to
mobilization and evaluation, and around. Loorbach (2010) states, “Although every
transition management process will be unique in terms of context, actors, problems, and
solutions, the cycle is flexible enough for adaptation but prescriptive enough to be
functional in practice” (p. 172). Dutch researchers in particular have examined transition
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management practice in the Netherlands, especially in the national energy transition
program, to better understand how it can be used as a framework to address sustainability
problems and influence transitions.

Figure 3: The Transition Management Cycle (Loorbach, 2010).

Transition management conducted through policy reform is challenging, with
outcomes linked to the ability of goals and means to combine in a consistent and
congruent way (Kern & Howlett, 2009), as well as regular adjustment of goals (Rotmans,
Kemp, & Asselt, 2001). Concerns have been raised, through theoretical and empirical
studies, about the disempowering effect of long-term policy reform developed through
transition management (Avelino, 2009). Avelino, who examined the application of
transition management theory in sustainable transportation projects and long-term
policies in the Netherlands, argued that the social dimension of sustainability in
transitions management is too often glossed over, as cost-benefit analysis and economic
and ecological trade-offs are emphasized. Getting locked in to new systems, distributed
power of control, lack of political foresight (Kemp, Rotmans, & Loorbach, 2007) and
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transitions politics in terms of authority (Shove & Walker, 2007) have also been raised as
problems with the transition management model. As the majority of transition
management research has been concentrated in Europe and biased at the national level
(Markard et al., 2012), examinations outside of Europe at regional or local scales would
deepen the field of transition management theory.
2.1.2 Energy Transitions
Energy systems, as key global systems, are in need of broad scale change and
have become one of the most researched areas of sustainability transitions research. Five
major challenges associated with energy systems are: increasing energy demand, lack of
energy access, environmental risks, energy security concerns, and a lack of long-term
policy focus (van Vuuren et al., 2012). The transformation of energy systems will likely
follow the path of socio-technical transitions (Kern & Smith, 2008) and will need broad
societal support. Approaches will require accepting complexity as a basis and accounting
for co-evolutionary processes and multi-actor dynamics (Loorbach & Verbong, 2012).
van Vuuren et al. (2012) claim reconfiguration of energy systems is achievable through
technological and economics terms, but faces significant challenges of governance.
Emphasis on efficiency, investments (especially Research and Development), long-term
policy mechanisms (including subsidies and regulation), and capacity building are critical
to an energy system transformation (van Vuuren et al., 2012). Pasqualetti & Sovacool
(2012) contend that a four-tiered multi-scalar (household, workplace, national, and
global) approach to energy security, with corresponding scalar specific policies, is
necessary for transition effectiveness.
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Lessons learned from Denmark’s energy system transition show that open access
to the grid, “polycentric” approaches (stakeholder engagement at multiple scales), and
consistent policy (specific strategies promoting wind, combined heat and power/district
heating, and energy efficiency) can yield impressive restructuring of energy systems
(Sovacool, 2013). Energy transitions that focus on self-sufficiency in energy supply,
efficiency and renewable energy, increase stability and security of the energy system,
while decreasing emissions and pollution.
Less encouraging academics have argued that lack of foresight, political
arguments, greed, and incompetence leave little hope for securing a sustainable energy
supply (Jefferson, 2008). Renewable energy diffusion in particular has been slow, due to
problems with market structures, infrastructure limits (applied knowledge and physical
assets), institutional hindrance of innovation, and actor interaction problems (Negro,
Alkemade, & Hekkert, 2012).
Some energy systems researchers point to the benefits of shifting from a
privatized and centralized energy system to a decentralized and democratic model with
new forms of ownership and governance (Jefferson, 2008; O’Brien & Hope, 2010).
Essletzbichler (2012) argues that regional niche creation and decentralization would
increase flexibility, resulting in modular and more regionally appropriate renewable
energy solutions. Regional and local actors should be empowered to develop specific
solutions that fit the context of their infrastructure configurations and development needs.
Speeding up innovation through complementary national, regional, and local policies can
support engagement of more actors and the development of common visions that are
easier to implement (Essletzbichler, 2012).
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This localization of approach and strategies has been seen throughout Europe and
pockets of the United States. Vermont has a growing body of local energy committees, a
strong indicator of the desire to take energy decision-making in to the hands of the
citizens. A localized energy development approach can provide greater economic and
social benefits to the communities, creating a more resilient energy system in the long
run, built through capacity building and institutional development (O’Brien & Hope,
2010). A transition to more localized energy systems can provide benefits such as
security of supply, regional self sufficiency, cost efficient supply, and ecological
sustainability (Späth, 2010).
2.2 Energy Planning
Energy planning is one important factor in addressing climate change concerns
and fostering sustainability transitions. A long term vision and collective expectations
may play a strategic role in shaping and supporting changes in socio-technical systems
(Farla et al., 2012). While the development of national and regional energy policies are
critical, transitions should take an integrated decision-making approach engaging local
actors and mobilizing broad societal support (van Vuuren et al., 2012).
Energy strategy, policy, and planning in the 1970s focused on the energyeconomy relationship and emphasized efficient supply and low cost (Samouilidis &
Mitropoulos, 1982). Growing environmental awareness of the 1980s modified the focus
to include environmental and social considerations (Pohekar & Ramachandran, 2004).
From an economic perspective, energy market failures (in terms of meeting energy
objectives and addressing externalities) are a necessary condition for government
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intervention with both public and private responsibility to achieve objectives (Bohi &
Darmstadter, 1991).
National energy strategy and planning in the U.S. has taken various forms over
the past few decades. During President George W. Bush’s administration a National
Energy Strategy (NES) was developed and converted to the Energy Policy Act of 1992,
which focused on four themes: 1) energy security, 2) the electricity sector, 3)
environmental policy, and 4) research, development, technology transfer, and education
(Stagliano, 2001). A 2009 National Renewable Energy Laboratory comparative review
examined 12 national energy plan proposals issued in 2008. While these energy plan
proposals varied considerably in timescales, mechanisms, and targets, almost all agreed
on the need for transformative energy policy change, a focus on economic recovery,
expansion of energy efficiency and renewable energy technology, and climate change
preparedness (Logan & James, 2009).
Current strategy of the Obama Administration focuses on climate action, energy
security, and environmental protection in unison (“Energy, Climate Change and Our
Environment | The White House,” 2014). Some examples of the advancement of energy
system policies and programs of the Obama Administration are the tripling of clean
energy funding (e.g. smart grids, weatherization, renewable power), the “Cash for
Clunkers” vehicle trade-in program, and new Corporate Average Fuel Economy (CAFE)
standards (“Reducing Oil Dependence and Building a Clean-Energy Economy,” 2013).
Still, no comprehensive national measures (e.g. carbon tax) have been enacted in recent
years. Regions, states, and other sub-national governments have become the leaders in
developing multi-faceted climate and energy policies and programs (Rabe, 2004).
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2.2.1 Regional Energy Planning
Increased recognition that energy production and consumption may have serious
impacts at the local and regional level has resulted in an increased emphasis on integrated
regional energy planning, which aims to balance economic growth, environmental
protection, and energy conservation (Nijkamp & Volwahsen, 1990). The absence of
substantial national energy policy in the United States has also been a key factor resulting
in regional and state level initiatives and planning efforts. As of 2014, 37 states have
operational energy plans (National Association of State Energy Officials, 2013c), which
raise public awareness of climate change and set out specific, if often inadequate, goals
(Wheeler, 2008). Of the 37 states with active energy plans 18 are updating or developing
new plans (National Association of State Energy Officials, 2013c). The National
Association of State Energy Officials has developed an overview of state energy plans
(National Association of State Energy Officials, 2013a) and energy planning guidelines
(National Association of State Energy Officials, 2013b) to encourage and institutionalize
state energy planning.
Much of the regional energy planning research has focused on decision-making
methods and tools (Alarcon-Rodriguez, Ault, & Galloway, 2010; Cormio, Dicorato,
Minoia, & Trovato, 2003; Diakoulaki, Georgopoulou, & Papagiannakis, 1996;
Georgopoulou, Lalas, & Papagiannakis, 1997; Kanudia & Loulou, 1999; Naill, 1992;
Pohekar & Ramachandran, 2004) due to the complexity and multiple goals related to
energy management. Pohekar & Ramachandran (2004) examined 90 papers that used
multi-criteria decision making (MCDM) techniques (methods that support decisionmaking in the presence of multiple objectives), finding that these techniques were most
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used in renewable energy planning and energy resource allocation, with solutions highly
dependent on the preferences of the decision-makers. Decentralized energy planning
(DEP) models have also been reviewed for efficacy (Hiremath, Shikha, & Ravindranath,
2007). SWOT (strengths, weakness, opportunities, and threats) analysis has been
examined as another effective strategic regional energy planning tool to support problem
diagnosis and proposed action (Terrados, Almonacid, & Hontoria, 2007). A recent study
concluded that different network participation approaches result in different
implementation outcomes, with the use of policy participation strategies (when
establishing networks) facilitating implementation of regional climate and energy
strategies (Palm & Thoresson, 2014).
A review of 114 papers between 2000 and 2011 that examined questions of scale,
strategy and action at the intersection of climate, energy, and land use, argued that
municipal energy planning is the most suitable spatial scale for energy planning
(Pasimeni et al., 2014). Efficient use of resources, improved adaptation to local
geographical characteristics, and benefits to local citizens are some of the reasons raised
for why municipal energy planning is central. Others have shown that polycentric
approaches that mix scales, mechanisms, and actors may enhance the effectiveness of
climate and energy governance, through establishing middle ground and consistency
(Sovacool, 2011). Addressing the challenge of creating sustainable energy systems will
take concerted planning efforts by many actors across many scales.
2.2.2 Municipal Energy Planning
Municipalities play a strategic role in energy planning processes (Brandoni &
Polonara, 2012) with cities and municipalities becoming a leading force of climate and
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energy planning and policy implementation in Europe and the US (Bassett & Shandas,
2010; Kostevšek, Petek, Čuček, & Pivec, 2013). Energy planning and implementation by
local authorities can reinforce energy system changes delivering energy savings and
resulting in carbon reductions at the individual, household, and municipal levels
(Bulkeley & Kern, 2006; Comodi et al., 2012; Fudge & Peters, 2009). However, concerns
over an ad-hoc approach have shown that local action does not necessarily reflect
strategic priorities since authorities are often opportunistic in securing available funding
sources (Fleming & Webber, 2004). This demonstrates the importance of matching
national strategies, plans, and financial mechanisms with local contexts and strategies, as
a critical approach for fostering sustainable energy transitions.
The scope and scale of municipal energy planning varies widely, with many
municipalities undertaking planning with little technical support. Providing local energy
sustainability indicators (based on the three main sustainability dimensions: economic,
environmental, and social) can assist energy planning at the local level and provide a
framework for data collection and action planning (Neves & Leal, 2010). In their analysis
of ten local energy and climate action plans Neves & Leal (2010) found that
municipalities are considering very few indicators and using them mostly for diagnosis
purposes (and less frequently for monitoring). In another study, Pasimeni et al. (2014)
recommend development of standard emission accountability methods, identification of
performance indicators, collection of micro-climatic data, and improved efforts to ensure
active citizen involvement in municipal energy planning processes. Recent Vermontbased research examined the role that Geographic Information System (GIS) mapping
can play in informing local energy planners and promoting participatory democratic
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approaches from community stakeholders (Van Hoesen & Letendre, 2010). Planning and
analysis of integrated community energy systems calls for advanced models and tools to
allow for detail-based approaches and optimization of economic, social and
environmental outputs (Mendes, Ioakimidis, & Ferrão, 2011).
Municipalities play an important role in the interpretation and implementation of
national and regional energy policy within their individual contexts. Recent reviews of
municipal energy planning in Europe have examined the variability in content, ambition,
and policy alignment from one municipality to the next. Research on municipal energy
planning in Sweden found that municipal goals are vague, with little discussion of how
national energy goals can be implemented at the local level (Nilsson & Martensson,
2003). Italian research examined municipal plans in the context of a regional energy
planning process, concluding that local governments are positioned to identify energy
initiatives and renewable sources most suitable to their area and population, thereby
maximizing economic and social benefits (Brandoni & Polonara, 2012).
Sperling et al. (2011) conducted a case study of Denmark, which has a 100%
renewable energy strategy, showing a willingness of Danish municipalities to conduct
energy planning, but recommending a more strategic and coordinated planning
framework (Figure 4). Sperling et al. (2011) argue that in order to harmonize energy
planning strategies during a transformation process “specific content of strategic
municipal energy plans should be defined at the central level in cooperation with the
municipalities and other local actors” (p. 1347), so that municipal plan areas and sectors
correspond with the areas in a national (or regional) energy plan.
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Figure 4: Strategic energy planning model showing an integration of central and local energy
planning (Sperling et al., 2011).

An early look at community energy planning in Canada, identified four energy
management objective areas: 1) land use planning, 2) transportation management, 3) site
design (i.e. efficient building design and landscaping), and 4) local energy supply and
delivery planning (Jaccard, Failing, & Berry, 1997). Jaccard et al. developed this
Community Energy Management (CEM) model as a decision-making tool for local
communities in terms of urban design and infrastructure, as well as policy options at
multiple levels. More recent analyses of community energy plans in Canada found a
primary focus on municipal operations as opposed to the whole community (Tozer,
2013), and an emphasis on energy efficiency and conservation, with smaller communities
being more likely to promote multiple renewable energy technologies (St. Denis &
Parker, 2009).
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A continued and diverse understanding of the differences in municipal energy
plans and the degree to which plans are complementary to and coordinated with national
and regional planning efforts is critical in developing policy and adapting strategies.
Studies of local energy planning by the American Council for an Energy Efficient
Economy have been helpful in showing a variety of motivations for engaging in energy
planning, despite a lack of prioritization of actions (Mackres & Kazerooni, 2012)
Academic research into municipal energy planning, however, in the United States is still
relatively minimal.
A 2010 study evaluated 20 climate action plans across the U.S., finding the use of
well-known land use and transportation solutions to be most prolific and raising questions
about the low-level of involvement of professional planners in the process (Bassett &
Shandas, 2010). A study of local climate action in California examined general and
specific local government actions including emission inventories, climate action plans,
and specific climate action areas providing an introductory window in to energy and
climate planning at the local level in the United States (Bedsworth & Hanak, 2013).
Bedsworth and Hanak (2013) found that local governments are often situating climate
policy and energy efforts “in the context of broader sustainability goals as way to foster
broader community buy-in and a wider set of local benefits” (p. 674). Brookshire & Kaza
(2013) in their assessment of American Indian tribal energy planning found that tribes
with energy plans took a more comprehensive and sustainable approach to energy
development and efficiency, with a higher likelihood of developing energy resources on
tribal lands.
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While nations and states (regions) are central actors, especially for their role in
providing policy, regulation and capital, the shift has to occur at the whole-system level
cultivated by multiple agents at different levels (van Vuuren et al., 2012). Throughout the
energy transition literature researchers raise time and again the importance of fostering
integrated approaches on multiple scales stimulated by adaptive national and regional
policy (Comodi et al., 2012; Pasqualetti & Sovacool, 2012; Smith, 2007).
2.3 Local Energy Governance and Organizing
Local governments and community groups are playing an increasingly stronger
and important role in fostering energy transitions. Governance has been defined in
different ways for different purposes. This research project uses Hufty's (2011) broad
definition of governance: “Governance refers to a category of social facts, namely the
processes of interaction and decision-making among the actors involved in a collective
problem that lead to the creation, reinforcement, or reproduction of social norms and
institutions” (p. 405). Hufty states that governance refers to an observable phenomenon
of formal and informal decision-making processes. This definition provides a concrete
framing for examining local energy actors in Vermont, as well as their structures,
processes, and activities. “Climate” (climate change) and “energy” are linked. “Climate”
research, with an energy-relative focus on mitigation, often has a stronger emphasis on
emissions (effect), whereas “energy” research generally focuses more on sources and
efficiency/conservation (the system). The concentration for this research project was on
literature that emphasized “energy” over “climate,” though due to their direct association
there is overlap.
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Research on local energy has taken on various designs, considering everything
from local energy form and function to advantages and challenges. Studies have tended to
highlight how local energy activities are structured and the benefits they might provide
over traditional top-down energy system regulation and development. Research has
shown that localization of energy action highlights a more cooperative, bottom-up
distributed model of governance (G. Walker, Hunter, Devine-Wright, Evans, & Fay,
2007), providing space for innovation in the process and form of activity. A shift from
privatized and centralized energy systems to a more decentralized and democratic model
provides opportunity for new forms of ownership and control. There are a wide variety of
bottom-up climate change mitigation initiatives of U.S. states and cities, which are
resulting in direct emission reductions and setting the stage for future policies and
coordinated efforts (Lutsey & Sperling, 2008).
Developing local led responses to climate change provides a practical route to
addressing individual and community energy change, even while civic engagement
remains problematic (Fudge & Peters, 2009). Localized approaches can provide greater
economic and social benefits, creating a more resilient energy system, built through
capacity building and institutional development (O’Brien & Hope, 2010). More broadly,
local energy systems may provide substantial benefits such as security of supply, regional
self-sufficiency, cost efficient supply, and ecological sustainability (Späth, 2010).
The impacts of locally led responses to energy system change have been
examined from multiple perspectives, with researchers seeking to understand the role of
local governments (Comodi et al., 2012; Fudge & Peters, 2009) and grassroots citizen
groups as catalysts for change (Hargreaves, Hielscher, Seyfang, & Smith, 2013; Seyfang
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& Haxeltine, 2012; Vergragt & Szejnwald Brown, 2012). Understanding what
community means when it comes to energy governance has led researchers to explore the
various actor arrangements and collaborative networks that characterize local and
community energy work (Gordon Walker & Devine-Wright, 2008; Gordon Walker,
2011). Research on energy autonomy (self-sufficiency), where an energy system
functions without external support, places an emphasis on the need for stronger demandside management and consideration of socio-economic and political factors (Rae &
Bradley, 2012). Accountability in local energy policy, decision-making, and
implementation is a critical consideration in terms of local energy governance (Phelan,
McGee, & Gordon, 2012). The potential role of higher education (colleges and
universities) in providing faculty and student expertise to local governments for emission
inventories and mitigation planning has also been explored in Pennsylvania’s Centre
Region (Hillmer-Pegram, Howe, Greenberg, & Yarnal, 2012). Hillmer-Pegram et al.
from Pennsylvania State University helped with emission inventories and mitigation
planning to support municipal climate efforts through careful integration of scholarship
and outreach.
Arguments have been made for shifting power and financial resources in to the
hands of communities and the household (Jefferson, 2008) to allow for strategic localized
approaches. O’Brien and Hope (2010) noted the important role that user-focused
approaches, social learning (technological and environmental context), and energy
localism plays in reducing the vulnerability of energy systems and building resilience.
For renewable energy in particular, active and direct involvement of local people in
community decisions can build trust and understanding, creating a positive social context
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for energy transitions (Gordon Walker, Devine-Wright, Hunter, High, & Evans, 2010).
On the other hand, public and stakeholder engagement in energy governance processes is
not without challenges. In a study of the Arizona State University NanoFutures Project
(which looks at energy technologies and energy futures), Davies & Selin (2012) found
five tensions/dilemmas around deliberating energy futures: the invisibility of emerging
technology, the invisibility of energy, the flexibility of social issues, the “brilliance” of
sustainable energy, and competing normativities (opposing values). Many individuals do
not want to (or cannot) participate in on-going community energy dialogue (S. M.
Hoffman & High-Pippert, 2010). S. M. Hoffman & High-Pippert (2010) contend that in
any community there is likely to be “a set of people who will commit to an exceptional
level of community-oriented activity that can stimulate the ‘marginal’ activity of the
majority of people who prefer minimal participation” (p. 7573).
Researchers have also examined the role that socio-political acceptance and
community acceptance play in renewable energy development (Wolsink, 2012; Zoellner,
Schweizer-Ries, & Wemheuer, 2008). Community-based initiatives have been described
as social innovation processes providing tangible opportunities for action and
participation (Seyfang & Haxeltine, 2012). While social capital has been shown to
promote cooperation, collaboration and coordination in support of community
development (Jordan, Anil, & Munasib, 2010), it has not been directly studied in
association with community energy systems. Do community energy efforts follow the
same patterns as other social change processes, or does the socio-technical nature of
energy systems change the way that social capital is harnessed? What forms of social
capital are particularly important to energy system transitions? As found by Walker et al.
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(2010) in their study of six United Kingdom case studies, developing cooperative or
community-based renewable energy projects in particular may benefit from community
cohesion and trust, which develops social capital and allows for experiential learning.
Organizational capacity, such as leadership and vision, management and planning,
fiscal planning and practice, and operational support, has been connected to
organizational performance (Fredericksen & London, 2000). In Santa Clara County,
California, researchers showed how energy efficiency practitioners who focused on
building organizational capacity where able to catalyze behavior change on the ground
resulting in energy and social benefits (Hirshfield & Iyer, 2012). In a look at the urban
energy systems of London and New York City, Hammer (2009) proposed three
methodological approaches for local authorities to conduct capacity to act analyses.
While most local energy research has utilized case studies for qualitative analysis
of structures and activities, two recent studies have conducted qualitative and wider scale
assessments of local energy action. Bedsworth and Hanak (2013) examined local climate
action in California identifying barriers to action and factors associated with success,
showing that local action is heavily influenced by community characteristics such as
resource availability and political support. A United Kingdom-wide survey of community
energy projects (Seyfang, Park, & Smith, 2013) also examined the unique characteristics
and multiple objectives of community energy projects, noting the importance of
consistent policy support and external resources. Seyfang et al. (2013) argue that
performance measurements and project monitoring should use multi-criteria assessments,
which are most appropriate to the multiple objectives and outcomes of energy system
change.
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A more specific area of local energy research is focused on the use of wood and
biomass for thermal energy needs, and the importance of sustainable forest management.
The environmental impact of wood fuel systems varies greatly and depends on a diversity
of factors including harvest practices, combustion technology, and end use (Lattimore,
Smith, Titus, Stupak, & Egnell, 2009). There is also evidence that the use of woodchip
heating facilities at rural schools can be more cost effective and less environmentally
damaging than fossil fuels (Kroetz & Friedland, 2008) when biomass is sustainably
harvested. A US-wide review of biomass and harvesting guidelines shows considerable
variation in the rules and regulations on the state level, with recommendations to further
develop guidelines based on science and stakeholder engagement (Evans, Perschel, &
Kittler, 2010). Fuel supply planning considerations from fuel quantity to quality are
especially important for small-scale systems, making guidance on these issues important
to both the decision-making and implementation stages of projects (Farr, A. K. & Atkins,
D., 2010). As biomass utilization for energy increases, decisions that balance the
economic, environmental, and social concerns of wood fuel use are important both to the
sustainable management of forests and to the development of communities.
Networks facilitate collaboration between entities, providing information and
research exchange (Krause, 2012), in order to address shared problems that are not easily
solved as individual entities (Agranoff & McGuire, 2001). The role of networks in
influencing the climate mitigation activities of municipalities has been explored. Krause
(2012) looked at two U.S. local-focused networks (ICLEI’s Cities for Climate Protection
Program and the Mayor’s Climate Protection Agreement (MCPA)), finding that impact is
network specific (ICLEI participation resulted in small increases in activity and MCPA
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participation did not have an effect). The scope and formality of ICLEI’s membership
may be an important consideration of their impact, with members paying an annual fee
and receiving access to technical assistance, training and seminars. Taking a network
approach to examining local and community energy actors, an Oxfordshire, United
Kingdom study found that clusters of organizations play crucial intermediary information
sharing (“knowledge broker”) roles (Parag, Hamilton, White, & Hogan, 2013).
Innovation, best practices, and appropriate incentives in energy action at the local
level have also been studied. Several Dutch municipalities have established Local Energy
Companies (LECs), which have taken the initiative to set their own energy neutrality
goals (Blokhuis, Advokaat, & Schaefer, 2012). Blokhuis et al. (2012) assessed LEC
performance in terms of technology, finance, and organization, finding that developing
profitable renewable energy techniques is possible, though in most cases it is strongly
dependent on government subsidies. Saunders, Gross, & Wade (2012) looked at
renewable energy tariffs and incentives in the UK, showing how the involvement of local
energy organizations can support improved deals with suppliers and good information
sharing, especially at the benefit of low income populations.
US researchers in Massachusetts looked at small-scale grassroots niche
experiments in the area of residential retrofitting, demonstrating the need for multiple
actors to work collaboratively to address all elements of the system, while requiring both
technological and social innovation (such as local activism and multi-stakeholder
collaboration) (Vergragt & Szejnwald Brown, 2012). Loorbach and Rotman’s (2010)
frontrunners (pioneers, niche players) concept focused on the key role played by “gogetters with the… energy and enthusiasm to combat the many hurdles within the regime”
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(p. 243). Providing frontrunners with mental, organizational, and judicial space for
innovation is critically important (Loorbach & Rotmans, 2010). Niche actors need the
space, resources, and capacity to take on the dominant regime and develop innovative
strategies to contribute to the big picture vision of energy sustainability.
Rationale for Research. This research project uses sustainability transitions theory
as the primary architectural basis for exploring local energy planning and organizing in
Vermont. The systems framing and actor oriented approach of sustainability transitions
provides a modern scaffolding with which to examine local energy governance. Based on
the literature, transition studies are European and national level biased. A key
contribution of this research project is to advance the understanding of energy transition
processes from a U.S. perspective at the local and regional level. Using the multi-level
perspective and transition management principles Vermont actors were examined at the
niche and regime levels (as well as landscape influences), with coordination between and
capacity of actors a key focus. What are the characteristics of Vermont actors working at
the niche level, and what are the processes of change? What are some of the examples of
local energy actor innovation? Blending sustainability transitions research with energy
planning and community energy organizing theory allowed for a novel examination of
gaps in local energy governance understanding. While Vermont has placed considerable
emphasis on planning, this research project specifically analyzes multi-level energy
strategy alignment, which is an under examined area within energy planning literature.
Gaps also exist in local energy governance knowledge in terms of actor capacity. Using
capacity and transition management framing allowed for an innovative evaluation of
Vermont’s local energy actors and activities.
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CHAPTER 3: METHODS
The disciplines of sustainability transitions, energy planning, and local energy
governance formed the foundation of my research project. These fields of study provided
a basis with which to investigate the potential for energy change from a planning,
organizing, and implementation perspective. As such, it is worth noting that while
insights about technical aspects of energy system changes are critical and useful, my
research did not specifically study the technological considerations of an energy
transition in Vermont. Nor does my research consider energy transition action at the
national or global level. I have drawn on the literature and frameworks of transition
management and energy planning and governance as applied to local level decisions,
with some state level linkages also examined. Vermont towns (municipalities) were
chosen as the specific unit of analysis due to the high-level of energy decision activity
(by local government and volunteer groups) and potential for substantive data collection.
The geographically narrow nature of the research project (Vermont-based,
locally-focused) and qualitative characteristics of the research formed a platform for an
inductive research approach. Inductive reasoning moves from specific observations to
broader generalizations, taking an open-ended approach, identifying patterns along the
way to form general conclusions at the end of the research process (Trochim, 2006).
Using an iterative process, the collection of data and continued literature review
supported a refining of the research questions throughout the research. The desire to
support solutions to practical problems calls for the use of an applied research approach.
Applied science, while relying on scientific knowledge and methods, focuses on social,
economic and political problems lying at the intersection of science and politics (Roll34

Hansen, 2009). As this research project sought to conduct research that will support local
energy transitions, an applied research approach was utilized throughout all research
project phases and research papers. In order to benefit from a mixed-method approach the
research project used a comprehensive survey (including informal phone and email
correspondence) and content analysis methods.
More specifically, the research followed a Community Participatory Action
Research (CPAR) approach (see Section 3.1). To carry out this work, I developed a
partnership with the Vermont Energy and Climate Action Network (VECAN). The
research scope, design, and collection for the local energy organizing study was
developed and facilitated in conjunction with VECAN. VECAN was interested in having
better baseline data about the structures and activities of local energy actors, in order to
provide more targeted support. VECAN was also interested in knowing if and how towns
were approaching the state goal of 90% renewable energy by 2050. The planning study
provided specific data to VECAN about the level and focus of local energy planning.
VECAN’s most integral involvement came in the development of the survey
questions and survey response collection. The desired goal of utilizing a CPAR approach
was that the research results, in addition to being useful to myself as the researcher, were
beneficial to both VECAN and local energy decision-makers. All data was shared with
VECAN. By the request of VECAN I made a presentation for the Middlebury College
environmental capstone course and acted as an advisor for their town energy committee
project in the fall semester of 2013. Additional outcomes (e.g. a report or presentation)
may be developed in conjunction with VECAN outside the scope of any academic
obligations.
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3.1 Community Participatory Action Research
Participatory action research goes by a number of different names: action
research, participatory research, community-based research (CBR), participatory action
research (PAR), and community participatory action research (CPAR) are a few. There
are some differences in each of the approaches though they have a lot in common. Three
common elements of participatory approaches are 1) a focus on being useful, 2)
employing diverse methods, and 3) emphasizing collaboration (Stoecker, 2005). The first
element, a focus on being useful, means that participatory research focuses on addressing
a practical problem, often in a particular place. The second element regarding methods
goes beyond matching the methods to a research question and also looks at matching the
methods and reporting to the culture of the community. Finally, an emphasis on
collaboration results in a research partnership where the community is integrally involved
in the research from design to implementation and evaluation.
The term community can be defined and employed in many ways. One way to
frame communities is as “territory-free” (generally social groupings or networks) and
“territory-based” (geographically localized settlements) (Theodori, 2005). From an
process perspective social interaction has been identified as the core foundation of
community (Kaufman, 1959). Wilkinson (1991) named three elements of community: “a
locality, a local society, and a process of locality-oriented collective actions” (p. 2).
Another similar formulation for understanding community is communities of place,
interest, and identity (Crow & Allan, 1995). So long as the term is defined in relationship
to the project, community is a useful and practical term with which to base a CPAR
approach.
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Historically, Kurt Lewin is credited with creating the term “action research.” In a
1946 journal article Lewin describes action research as “research on the conditions and
effects of various forms of social action and research leading to social action” (Lewin,
1946). This idea that social change is a desirable end goal of action research is in direct
contrast to basic research, which is often unrelated to practical research. One of the early
promoters of participatory action research was Orlando Fals Borda, a Columbian
sociologist and activist. Fals Borda noted in an article, Evolution and Convergence in
Participatory Action Research, that in the 1960s a response to the poor state of society
was to more appropriately use scientific knowledge stating, “we saw Participatory
Action-Research as a part of social activism, with an ideological and spiritual
commitment to promote people’s (collective) praxis” (from the edited book, Frideres,
1992).
In their Handbook of Action Research Reason and Bradbury (2006) define the
aims of participatory action research as that which “brings together action and reflection,
theory and practice, in participation with others, in the pursuit of practical solutions to
issues of pressing concern to people” (p. 1). Reason and Bradbury’s working definition
brings out another key element of community participatory action research: the element
of cyclicality. CPAR takes an iterative and project based approach of reflection and
action that goes through phases of diagnosing, prescribing, implementing, and evaluating
(Stoecker, 2005).
A key distinction when considering CPAR is that research is done with the
community and not on the community. Thus, the relationship between the researcher and
the community is critical. When conducting CPAR a shared sense of being true partners
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with authentic participation on both sides is important. Ensuring reciprocity and
symmetry in the relationship (McTaggart, 1991) is an important goal which focuses on
constructing relatively similar degrees of contribution, and resulting benefit, from the
community and the researcher. The relationship is one of inclusion and cooperation,
which should be built on respect and trust. Open communication and a shared
responsibility in making research decisions are important throughout the research.
Fundamental to the relationship is the idea of being co-researchers who address creatively
issues of concern to both parties (Wicks & Reason, 2009).
The primarily role of a researcher is to bring knowledge and experience in
structured inquiry and rigorous research methods and analysis. A researcher should guide
the careful development of research from a scholarly perspective. A researcher can help
with framing the problem and drawing on multiple disciplines as lenses with which to
view the problem. Researchers need to be adaptable and responsive to the specific
context and questions (Kindon, Pain, & Kesby, 2007). Likewise, the role of the
community is to bring familiarity and specific knowledge of their individual situation and
community characteristics to the partnership. The community has expertise about the
setting that will support the development of a stronger research process. The community
should provide some degree of access to community information and people.
In general, intensive research that focuses on a specific situation and strives for
detail is more conducive to a CPAR approach than extensive research that maps the broad
properties of a population (Stoecker, 2005). Additionally research that is driven by a
practical question versus a basic question is generally better suited to CPAR. As Stoecker
explains, you would not use CPAR for most basic research projects, such as studying the
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human genome, but you may want to use CPAR for applied research, such as addressing
pollution in local waterways.
While any method can be used in CPAR, qualitative and social science research
methods are often most widely used. Quantitative research, including testing, statistical
analyses and modeling can prove useful in some CPAR situations. In the Participatory
Action Research Toolkit, Rachel Pain, Geoff Whitman and David Milledge (2012) outline
some of the diverse and creative research methods that can be used in CPAR projects,
including “group discussion, interviews, diagramming, video, photography, art, surveys,
mapping, the collection of environmental data, computer analysis” (p. 2). When
considering methods the most important thing is that the methods need to match the
question and the community. If you are trying to find out what important issues are than a
community-wide survey may work well, whereas answering a “why” question may be
more suited to individual interviews or focus groups. In the case of the survey example
the actual implementation of the survey (mail, online, phone, door-to-door) will depend
on community characteristics (such as literacy and internet or phone availability)
(Stoecker, 2005). Participatory methods emphasize shared learning and collaborative
analysis. In some cases the researcher may play more of a facilitator role than the director
of the process. The arts and aligned research methods, such as storytelling and theatre,
may play a unique and interesting role in connecting to communities during CPAR
processes.
Developing a CPAR project takes time and effort. Community partners must not
only be willing to work with a researcher, they should also have the capacity to contribute
time and resources. A common agenda and timeframe should be established when
39

undertaking a CPAR process. Because success of CPAR depends heavily on
collaboration, there should be clear communication of expectations between the
researcher and the community and an openness to conflict resolution when disagreements
over approach and process arise. There is a continuum of public participation within a
community, from passive participation to collective action, and care should be taken “to
work with people on their own terms” (Kindon et al., 2007). Regular meetings should be
held so both the researchers and the community have the opportunity to stay informed
and provide input to the progression of research.
CPAR can face ethical dilemmas around anonymity, information confidentiality,
and accountability posing risk to participants. Projects undertaken by self-interest and
opportunism can result in controversy or harm, so standards of best practice and ethics of
respect for persons, beneficence, and justice should be followed with voluntary informed
consent being central (Kindon et al., 2007).
Perhaps the greatest strength of CPAR is linking community-based knowledge
with scientific knowledge to address a community need. The result can be more
successful research into social problems and more effective practical solutions. Involving
the community in developing research questions means greater relevance to the study
participants and a sense that they are “contributors” and not “subjects” (Developing and
Sustaining Community-Based Participatory Research Partnerships: A Skill-Building
Curriculum, 2006). Another potential benefit of CPAR done right is the creation of
opportunities for capacity building within a community. As co-learners and cocontributors community members may have the chance to learn new skills, develop
leadership, and build self-confidence.
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3.2 Studies and Goals
The primary goal of my dissertation research was to identify conditions for
change, including opportunities and challenges, within Vermont energy system planning
and governance at the local level. A baseline understanding of the energy planning and
energy organizing activities initiated at the local level can support efforts to foster a
transition to a sustainable energy system in Vermont. Studying Vermont, a state active in
energy planning and innovation, can yield insights in to the fields of sustainability and
energy transitions and community energy as well. What are the main opportunities and
challenges for sustainable energy development at the town level? How are towns and
cities approaching energy planning? How strong are the connections between energy
actors? What are the triggers that will facilitate a faster transition to alternative energy
systems, energy efficiency initiatives, and localized approaches? What are the successes
and challenges of local energy actors? In an effort to answer these questions two discrete
studies, focused on different aspects of local energy action in Vermont, were conducted:
1) an analysis of municipal energy plans (energy planning study), and 2) a survey of local
energy actors (local energy organizing study).
Energy Planning Study1
The focus of the energy planning study was on state and municipal energy
planning in Vermont. Comprehensive energy planning at the state level in Vermont is
complemented by local energy planning, conducted as a part of the cyclical municipal
planning process. The Vermont Comprehensive Energy Plan was first evaluated for high-

1

The journal article title for this study is “Acceptable alignment? An assessment of Vermont state and
municipal energy planning strategy agreement.” Energy Policy is the prospective journal for submission.
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level strategies. Then, the energy chapters of Vermont’s most recently updated municipal
plans were reviewed and assessed for inclusion of state strategies. Assessing the energy
chapters using coding software (Hyper RESEARCH) allowed for frequency reports
across municipalities and concrete examples of local energy strategic foci. First, this
study resulted in an overview of the energy planning motivations and strategies found in
Vermont’s most recently updated municipal plans. Second, the study identified the level
of municipal alignment (or misalignment) with state energy strategy, providing an
analysis of the degree to which community action is in accord with the energy path laid
out at the state level. Based on the analysis policy and programmatic recommendations
were made to support more coordinated energy planning and project implementation.
Research Questions:
•

What are the high-level strategies of Vermont’s CEP?

•

What are the motivations and strategies found in municipal energy plans?

•

How are the municipal energy plans aligned with state strategy?

Local Energy Organizing Study2
The focus of the local energy organizing study was Vermont’s active town energy
committees and energy coordinators (local energy actors). Utilizing a variety of research
method resources (Dillman, Smyth, & Christian, 2009; Patton, 2002, 2008; Stoecker,
2005) a web-based survey was developed and administered through SurveyMonkey.
Using a survey approach allowed data to be easily collected from the entire state

2

The journal article title for this study is “Local energy action in Vermont: a structural analysis of local
energy actor capacity and activity.” The Journal of Integrative Environmental Sciences is the prospective
journal for submission.
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population of local energy actors. This enables the collection of unique data (not
available from other sources), provides standardized measurement (same data from every
respondent), and complements existing data from other sources (Owens, 2002). This
research study first generated an overview of committees (including processes, activities,
and outcomes), providing a comprehensive baseline of the energy work coordinated at
the town (municipal) level. Second, the study lead to key insights in to the opportunities
and challenges surrounding energy system change at the local level in Vermont.
Research Questions:
•

How are the structures, processes, activities, and outcomes of local energy
actors contributing to an energy system transition in Vermont?

•

What patterns highlight the key opportunities and challenges for town level
energy change?

Presentation of studies. The two studies are presented in their entirety in article
form (introduction, methods, integrated results and discussion, and conclusions) in
Chapter 4 (Energy Planning Study) and Chapter 5 (Local Energy Organizing Study). As
the most relevant studies from the literature review provide the background and
introduction for each of the study articles, there is overlap in literature cited. Broad
Vermont energy context is also reiterated, though detailed Vermont background and
complete methods specific to each study are presented. The dissertation concludes in
Chapter 6 with a discussion that ties the two studies together, providing general
conclusions about and recommendations for local energy planning and governance in
Vermont.
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CHAPTER 4: ENERGY PLANNING STUDY
Acceptable alignment? An assessment of Vermont state and municipal energy
planning strategy agreement
Abstract
As climate and energy concerns persist, state and local governments are increasingly
taking control of their energy system futures through focused energy planning efforts.
The ability of administrations to take systematic approaches to energy system transitions
is moderated by the level of agreement in strategic planning across multiple levels of
government. Municipalities play an especially important role in the interpretation and
implementation of national and regional energy planning within their individual contexts.
While municipal energy planning reviews, conducted primarily in Europe, have
examined the variability in content, ambition, and policy alignment, academic research in
to municipal energy planning in the United States is lacking. This study reviews Vermont
energy planning at the state and local level through an examination and comparison of 40
municipal plan energy chapters with the state 2011 VT Comprehensive Energy Plan. On
average, municipal plans mentioned just over half of the 24 high-level strategies
identified in the VT Comprehensive Energy Plan. Municipalities were found to have a
strong level of agreement with state strategy in terms of energy efficiency, renewable
energy promotion, single occupancy vehicle alternatives, and smart growth principles.
Less municipal consideration was paid to smart grid innovation, commercial renewable
energy generation, thermal energy, and rail expansion. One major area of concern at the
local level is the development of large-scale wind power facilities. Increased state and
regional interaction with municipal energy planners would forward more complete
energy planning. While municipalities are keenly aware of the importance of education
and partnerships, stronger policy mechanisms and financial stimulus are essential if
Vermont hopes to increase strategic energy planning alignment and spur whole-scale
energy system change.
4.1 Introduction
Climate change and energy security concerns have made the sustainable
production and consumption of energy an important social, economic, and political issue
(Bang, 2010). Addressing the challenge of creating sustainable energy systems will take
concerted effort by many actors across many scales. Research has shown that polycentric
approaches that mix scales, mechanisms, and actors may enhance the effectiveness of
climate and energy governance (Sovacool, 2011). Energy planning is one important
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factor in addressing climate change concerns and fostering sustainability transitions.
Long term vision and the creation of collective expectations may play a strategic role in
shaping and supporting changes in socio-technical systems (Farla et al., 2012). While the
development of national and regional energy policies are critical, transitions should take
an integrated decision-making approach (at the niche and regime levels), engaging local
actors and mobilizing broad societal support (van Vuuren et al., 2012).
Energy planning and implementation by local authorities can reinforce energy
system changes, delivering energy savings and resulting in carbon reductions at the
individual, household, and municipal levels . However, concerns over an ad-hoc
approach have shown that local action does not necessarily reflect strategic priorities at
national or state levels since local efforts are often opportunistic of available funding
opportunities (Fleming & Webber, 2004). Acknowledging the importance of matching
national strategies, plans, and financial mechanisms with local contexts and strategies is
critical for sustainable energy transitions.
Municipalities play an important role in the interpretation and implementation of
national and regional energy policy within their individual contexts. Recent reviews of
municipal energy planning in Europe have examined the variability in content, ambition,
and policy alignment from one municipality to the next. Research in Sweden found that
municipal goals are vague, with little discussion of how national energy goals can be
implemented at the local level (Nilsson & Martensson, 2003). Italian researchers
examined municipal plans in the context of a regional energy planning process, and
concluded that local governments are positioned to identify energy initiatives and
renewable sources most suitable to their area and population, thereby maximizing
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economic and social benefits (Brandoni & Polonara, 2012). A case study of Denmark,
which has a 100% renewable energy strategy, shows a willingness of Danish
municipalities to conduct energy planning, but recommends a more strategic and
coordinated planning framework (Sperling et al., 2011). Analyses of community energy
plans in Canada found a primary focus on municipal operations as opposed to the whole
community (Tozer, 2013), and an emphasis on energy efficiency and conservation, with
smaller communities being more likely to promote multiple renewable energy
technologies (St. Denis & Parker, 2009).
A continued and diverse understanding of the differences in municipal energy
plans and the degree to which plans are complementary to and coordinated with national
and regional planning efforts is critical in developing policy and adapting strategies.
Research by the nonprofit American Council for an Energy Efficient Economy showed a
variety of motivations for engaging in energy planning and a lack of prioritization of
actions (Mackres & Kazerooni, 2012), but academic research into municipal energy
planning in the United States is lacking. A recent study of local climate action in
California examined general and specific local government actions including emission
inventories, climate action plans, and specific climate action areas providing an
introductory window in to energy and climate planning at the local level in the United
States (Bedsworth & Hanak, 2013).
The absence of substantial national energy policy in the United States has resulted
in expanded regional and state level initiatives and planning efforts. As of 2013, at least
38 states have operational energy plans (National Association of State Energy Officials,
2013c) that raise public awareness of climate change and set out specific, if often
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inadequate, goals (Wheeler, 2008). Within the Northeast U.S. states New York, New
Hampshire, Maine, Massachusetts, and Connecticut have all developed or are in the
process of developing energy plans. In December 2011 the state of Vermont released the
Vermont Comprehensive Energy Plan, that sets a goal of 90% of Vermont’s total energy
from renewable energy sources by 2050 (Vermont Comprehensive Energy Plan, 2011).
The Comprehensive Energy Plan makes note of the important role that towns must play
in contributing to Vermont’s clean energy future stating that state agencies must work in
sync with regional planning commissions and municipalities. Vermont municipalities are
required to include an energy chapter in their municipal plans. This presents an
opportunity for an assessment of the goals, targets, and policies therein and the degree of
alignment with state strategy. It is unclear how effective the state has been in reaching out
to municipalities to both communicate the state strategy and to support municipal
planning. Identifying the local foci can show whether towns are following the
Comprehensive Energy Plan and what responsibility they are taking for energy system
change.
The primary objective of this research is to assess how well municipal plan
energy sections match with state goals and strategies. Moreover, the analysis will explore
the relative emphasis placed on various energy focus areas, identifying strong and weak
areas of municipal energy planning in Vermont. Recommendations to improve energy
planning from a content and coordination perspective will be discussed. Vermont’s small
population, rural character, and self-reliant municipalities provide an uncommon and yet
unstudied frame with which to examine municipal energy planning strategies. A key
contribution of this study is to add to the body of municipal energy planning by
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examining the relationship between state and town energy planning in Vermont,
providing further insight about the role that local authorities play in fostering an energy
transition.
Section 4.2 of this paper describes Vermont’s Comprehensive Energy Plan and
outlines the municipal energy planning process. Section 4.3 describes the methods used
to analyze energy chapters and compare them to state strategy. Section 4.4 summarizes
the motivations and strategies of 40 municipal plan energy chapters, including the extent
to which they align or do not align with state strategy. The depth and breadth of
municipal energy planning and the coordination of energy strategies at local, regional and
state levels is also discussed in this section. Section 4.5 offers implications of the study in
terms of energy policy and planning, highlighting the practical and limited role local
government planning efforts can play in energy transitions.
4.2 State and Municipal Energy Planning in Vermont
4.2.1 Comprehensive Energy Plan: 90% Renewable Energy by 2050
State law (30 V.S.A. § 202b), originally passed in 1981, requires the Vermont
Public Service Department (PSD) to develop a Comprehensive Energy Plan (CEP)
covering at least a 20-year period. The CEP is intended to develop policy and
implementation measures set forth by Vermont’s energy policy guidance (30 V.S.A. §
202a): “It is the general policy of the state of Vermont: (1) To assure, to the greatest
extent practicable, that Vermont can meet its energy service needs in a manner that is
adequate, reliable, secure and sustainable; that assures affordability and encourages the
state's economic vitality, the efficient use of energy resources and cost effective demand
side management; and that is environmentally sound. (2) To identify and evaluate on an
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ongoing basis, resources that will meet Vermont's energy service needs in accordance
with the principles of least cost integrated planning; including efficiency, conservation
and load management alternatives, wise use of renewable resources and environmentally
sound energy supply.”
Vermont’s first CEP was created in 1991, the second in 1998, and the third and
most recent was released in December 2011. The Planning and Energy Resources
Division of the PSD led the development of the 2011 CEP, with input from multiple
agencies across state government and wide public involvement (Vermont Department of
Public Service, 2011). The 2011 CEP was the first to include a targeted vision for
Vermont’s energy future in the form of a specific renewable energy goal. The goal of the
CEP is for Vermont to obtain 90% of its total energy needs from renewable sources by
2050. According to the CEP, renewable generation in 2011 accounted for 23% of
Vermont’s total energy usage. This 67% gap from the current state to the recommended
goal draws attention to the need for a large-scale energy system transition away from
fossil fuels towards renewable energy sources. The CEP asserts that the goal is designed
to encourage bold action to protect the environment and the state’s economic security.
The CEP is made up of three sections. “Volume 1: Vermont’s Energy Future”
includes the guiding vision and overarching strategies. “Volume 2: Facts, Analysis and
Recommendations” describes specific and detailed recommendations. “Volume 3:
Appendices” contains supplementary reports and documentation. Volume 1 clearly
outlines the current state of energy use in Vermont, describes a vision for the future, and
emphasizes the need for an integrated systematic approach using leverage points. Since it
also sets forth high-level energy strategies by sector, Volume 1 was used as the guiding
49

document for this study. Although a recommendations matrix was supposed to be
presented with the CEP, it was never developed.3 In the absence of a definitive strategy
schema, I reviewed and assessed Volume 1 of the CEP in order to construe the guiding
approach and strategies. Starting with the four sector organizational structure (plus
leverage points) of Volume 1 and pulling out associated strategies, dominant themes, and
highlights I developed a high-level strategy table (Figure 5) representing Vermont’s CEP.
CEP$Strategy$Table$
Goal:$90%$renewable$energy$by$2050$
Intent:$“sustainable,$aﬀordable$renewable$energy$future”$!
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Figure 5: Comprehensive Energy Plan high-level strategies (researcher-developed strategy table).

The following description (along with Figure 5) is a summary of my CEP
assessment. Volume 1 (and therefore the strategy table) is organized around four sectors:
1) efficiency, 2) electricity and renewable energy, 3) thermal energy, and 4)
3

Confirmed through personal communication with the Planning and Energy Resources Division of the
Vermont Department of Public Service.
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transportation and land use. Within the efficiency sector, the CEP focuses on efficiency
first and a whole-buildings approach. The electricity and renewable energy sector
emphasizes smart grid deployment, transmission planning, and promotion of renewable
energy in general. In particular, small-scale renewable energy development (distributed
generation), community energy projects (such as district heating), and agricultural
projects (especially biodigesters) are highlighted as focus areas. Additionally, the CEP
acknowledges that large-scale commercial projects have a place in Vermont’s energy
strategy.4 Within the thermal energy sector the core strategies are fuel-switching, natural
gas expansion, combined heat and power (CHP) projects, and attention to sustainable
forest management. The final sector, transportation and land use, focuses on vehicle
programs (such as low and zero-emission vehicles and vehicle electrification), single
occupancy vehicle (SOV) alternatives (public transportation, carpooling, walking and
biking), rail development, thoughtful energy siting, and smart growth principles.
Additionally, the CEP outlines four leverage points: outreach and education,
finance and funding, innovation and expertise, and regulatory policy and structures. The
CEP states that isolated action will not foster the scale of change needed. Instead, the
leverage points “all must be addressed at once when implementing a particular strategy”
(CEP Volume 1, p. 4). Based on my review of the CEP I have included a fifth “leverage
point,” partnerships and coordination, which is communicated as a critical component of
implementation throughout the plan. Volume 1 of the CEP specifically mentions the
important role of town energy committees and town planning efforts, stating the

4

This strategy is not communicated in Volume 1, but can be found woven throughout Volume 2 of the
CEP. The relative importance and comparable scale of this high-level strategy with other strategies found
in Volume 1 warranted its inclusion in the strategy table.
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following aims: “the goals of this plan will require broad involvement of Vermonters
through town energy committees” (p. 4), “encourage expansion and best practices for
town energy committees and other organizations” (p. 6), and “continue to work with the
Vermont Energy Climate Action Network and others to deepen town energy committee
impact in Vermont” (p. 7)
By making two direct links to municipal energy planning in Volume 1, the CEP
draws attention to the essential function of local planning in creating an energy system
transition. First, when discussing renewable energy development, the CEP presents the
importance of community-based generation projects, proposing an innovative approach
that would set targets and support the development of strong energy plans. The specific
goal is to “Investigate whether… setting targets for community-scale and communityowned generation in conjunction with the development of meaningful, robust local
energy plans, would allow towns and regions that wish to make the investment become
“green energy zones,” implementing regionally-appropriate, community-scale projects,
creating jobs while increasing renewable energy development” (CEP Volume 1, p. 9).
Second, the CEP discusses planning in the transportation and land use section asserting
that, “The state also must work with [RPCs] and town energy committees to help ensure
comprehensive, robust, and detailed energy and development plans that express local
preferences for transportation energy reduction, for development of homes and
businesses, for protection of working land and open spaces, and for siting of energy
projects” (CEP Volume 1, p. 15). By recognizing state, regional and local planning effort
integration as key to achieving the goal of the CEP the PSD has made a definitive
statement in support of local participation, state assistance, and coordination.
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4.2.2 Municipal Planning and Energy Chapters
Vermont statute authorizes town governments to undertake comprehensive
planning programs and adopt municipal plans. The municipal planning commission most
often prepares municipal plans, engaging community participation through public forums
before formal adoption by the legislative body of the municipality (e.g. selectboard, city
council, village trustees). Municipal plans expire after five years and require review and
updating before readoption. Towns that develop a municipal plan are required by law to
include an energy chapter. According to the Vermont Statue that governs the plan for a
municipality (24 V.S.A. § 4382) the energy plan must include “an analysis of energy
resources, needs, scarcities, costs and problems within the municipality, a statement of
policy on the conservation of energy, including programs, such as thermal integrity
standards for buildings, to implement that policy, a statement of policy on the
development of renewable energy resources, a statement of policy on patterns and
densities of land use likely to result in conservation of energy.”
Municipalities have access to organizational assistance and material resources in
order to develop their energy chapters. In addition to developing regional energy plans,
Vermont Regional Planning Commissions (RPCs) often play a central role in municipal
energy planning efforts, helping to conduct inventories of energy usage and providing
planning guidance and information. While some RPCs have more extensive energy
programs and services, all 11 RPCs offer energy planning support. Support activities
include energy analyses, workshops and trainings, demonstration projects, feasibility
studies, CEP forums, and energy chapter critiques. The Vermont Energy and Climate
Action Network (VECAN) provides energy planning resources to towns in the form of
53

energy plan models, energy planning guidance documents, and plan review. The “Energy
Planning and Implementation Guidebook for Vermont Communities” developed by
VECAN (in a coordinated effort with the Vermont Natural Resources Council and the
Vermont League of Cities & Towns) is one of the primary publications available for local
energy planning efforts. The guide discusses everything from engaging the public in
energy planning to assessing energy use to efficiency programs, renewable energy
development, transportation issues, and land use (“Energy Planning & Implementation
Guidebook for Vermont Communities,” 2011). There are many other web resources and
publications available to assist in energy planning at the local level, such as the
Renewable Energy Atlas of Vermont (a state-based online renewable energy mapping and
analysis tool) and Efficiency Vermont’s community energy programs.
Core questions. The release of the 2011 CEP has raised a number of questions in
terms of the integration and coordination of municipal energy planning with state efforts.
It is useful to consider the relationship between the state and municipal level in terms of
goals, policy, and strategy. Some questions that provide a useful framing for analyzing
energy planning alignment between the state and local government are: Was the CEP
used as a guiding document during the energy chapter development? In what ways did
the municipality align the energy plan with state strategy? In what ways do the energy
chapters diverge from the state strategy? What does the goal of 90% renewable energy by
2050 mean for each specific town? And, from a coordination perspective, how can we get
all (energy planning) oars pulling in the same direction? This research deliberately sought
to answer these questions by examining the content of municipal plan energy chapters in
association with state strategy.
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4.3 Methods
4.3.1 Municipal Plan Selection
Formally adopted municipal plans were selected for evaluation based on the
release date of the CEP (December 2011), the municipal planning process (which can
take a few months to a year to complete), and the content analysis start month (July
2013). Since municipal plans adopted in the first half of 2012 may not have had the
opportunity to account for the Comprehensive Energy Plan, only plans adopted after June
30, 2012 were included in this study. Using a database of town plan adoption dates
provided in late May 2013 by the Vermont Agency of Commerce and Community
Development (ACCD), municipal plans adopted in the one-year period from July 1, 2012
through June 30, 2013 were collected5. Each municipality follows their own cycle of
planning, with roughly 20% of all municipal plans falling in this time window. The lag
between when a municipal plan is formally adopted and the ACCD receives notification
(including delayed updating of the database) contributes to the likelihood that some
municipalities who adopted plans in the one-year period may have not been included in
the analyses. Most municipal plans were available on town websites. When not available
online, phone and/or email requests were made in order to obtain the municipal plan. A
total of 40 municipal plans from across the state of Vermont were collected, accounting
for 16% of all plans in the state. Only the most up to date municipal plan was evaluated
for these 40 municipalities. Examining the previous plan (before the CEP was released)
for each municipality may have yielded a better understanding regarding the role of state
planning regimes on local level planning.
5

Some of the municipal plans were in final draft form (not formally adopted yet) with a public hearing date
set.
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As the goal of the research project was to assess the level of alignment between
state and municipal energy planning, it was decided to evaluate only the energy chapters
of municipal plans, not the entire municipal plans. However, energy system issues have
links to many other municipal plan chapters (especially land use and transportation),
leading to energy strategies also showing up outside of the energy chapters. Also, zoning
bylaws, which might provide further insight in to municipal energy planning strategy and
implementation, were not reviewed. Finally, some municipalities may have more
extensive energy plans, separate from the municipal plan energy chapter. A municipal
body or official (e.g. energy committee or town manager) may have created these discrete
plans outside of, in addition to, or as an elaboration of the energy chapter. As the research
project was focused on legislated energy planning activities at the municipal level, no
separate energy plans (outside of the energy chapter) were reviewed.
4.3.2 Energy Chapter Evaluation
HyperRESEARCH (Qualitative Analysis Software) was used to code and
evaluate the energy chapters. The researcher-developed CEP strategy table (Figure 5) was
used to create a code book that mirrored the state level strategy. In addition to the 24
codes representing state energy strategy, energy chapters were also coded for actor
motivations. Actor motivations for energy planning were defined by five codes: CEP,
climate/environment, costs, economy, and energy security. In order to understand which
renewable sources were receiving the most attention at the municipal level one final code
group was created that included six codes: biomass, geothermal, hydro, solar, wind, and
wind concern (included based on the prevalence of wind concern themes found during
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the initial review of energy chapters). The complete case list and code descriptions can be
found in Appendix A.
4.4 Results and Discussion
The 40 cases were geographically distributed across the State of Vermont and
were located in 13 of Vermont’s 14 counties (Grand Isle County was not represented as it
did not have any municipalities with recently adopted plans). Demographic
characteristics (from the 2011 American Community Survey 5-year estimates) varied
considerably throughout the study sample. In terms of population, the lowest population
of 204 was found in Landgrove and the highest population of 12,031 was found in
Brattleboro. The mean population was 2,475 (median=1,380). Median household income
estimates ranged from $27,321 (Brighton) to $78,214 (Cornwall) with a sample mean of
$53,515 (median=$52,524). The sample characteristics fall very close to the Vermont
median household income ($53,422) and Vermont municipality mean population (2,451),
representing a typical cross-section of the relatively small Vermont municipalities. The
length and quality of energy chapters ranged from a few paragraphs with only a few ideas
to almost 20 pages of extensive and detailed content.
4.4.1 Energy Planning Motivations
Comprehensive Energy Plan. A primary inquiry of this research was to identify
the extent to which municipalities were aware of the state CEP. Whenever energy
chapters mentioned the CEP (either explicitly or through the mention of the state goal to
have 90% renewable energy by 2050) the CEP code was applied. Roughly a quarter
(28%) of the municipalities acknowledged the CEP (Figure 6 shows all motivations).
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Figure 6: Energy planning motivations mentioned by municipalities. Both the number and percent of
municipalities that mentioned each motivation are indicated.

Some of the 11 municipalities that mentioned the CEP did so generally, though a
few specifically communicated their intention to follow the lead of the state and to
develop their energy activities in accordance with state strategy. Cornwall stated, “The
2011 Vermont Comprehensive Energy Plan recommends that Vermont set a goal to
obtain 90 percent of our total energy from renewable sources by 2050. It is in Cornwall’s
best interest to reflect similar ambitions.”6 Similarly, the East Montpelier plan stated,
“The goal of the Vermont Comprehensive Energy Plan is to supply 90% of our energy
needs from renewable sources by 2050. East Montpelier shares this goal and has
proposed specific actions to support it.”
Costs. The primary motivation of municipalities in terms of the need for energy
planning was costs. All (100%) of the municipalities stated that decreasing costs and
saving money was a (or the) main consideration for their energy planning activities.
Many municipalities framed their cost considerations in terms of their own municipal
budgets, stating their desire to “save town financial resources,” “reduce operational costs
and save tax-payer money,” and “establish a baseline of energy costs from municipal
6

All quotes, unless otherwise indicated, are taken from the energy chapter of the municipal plans evaluated
in this study. Quotes are used to provide the actual language of content and strategy included in the plans.
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buildings, vehicles and operations… so as to determine where energy costs can be
stabilized or reduced.” A second framing for costs was the concern about homeowner
energy costs. Brighton stated their concern that “high energy costs of electric services and
fuel oil create affordability issues for many in the community.” Cornwall conducted a
planning survey and found that “60 percent of the participants agreed heating and other
utility costs were one of the greatest financial burdens associated with their housing.”
Morgan noted that “rising energy costs could be a very real problem for some of
Morgan’s families” and advocated for “energy suppliers to do as much as is possible to
either keep costs down or, to reduce the rate at which costs are increasing.”
This focus on cost is not surprising given the higher than average price of
electricity in Vermont. The residential average electricity price in January 2013 (US
Energy Information Administration - EIA) for Vermont was 16.50 cents per kilowatthour as compared to the national average of 11.47 cents per kilowatt-hour. Additionally,
according to EIA statistics, gasoline and diesel fuel prices are higher in New England
($3.692/gallon 2013 annual average) as compared to the U.S. ($3.575/gallon annual
average). Many municipalities feel it is imperative to “keep costs down” and often
highlight the need to reduce energy use and save money in any and all ways possible.
Climate/Environment. The need to transition the energy system as a pathway to
address climate change and environmental degradation was mentioned by 80% of the
municipalities. Protecting the environment and natural resources was important to many
of the municipalities with some noting that “environmental concerns such as air pollution
and acid rain are directly linked with energy consumption” and others stating the
importance of “reduced pollution” and “less damage to the environment.” While climate
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change was less frequently used in framing this motivation, many did raise the issue,
stating ideas such as “increasingly worrisome signs of climate change underscore the
need for good planning and active discussion about energy alternatives” (Tunbridge), and
“another very good reason to try to lessen our energy use is global warming, which is
increasingly certain and may have serious consequences if not addressed soon”
(Hartland), as well as, “It is widely agreed that the use of fossil fuels has a major
influence on climate change. We should be looking to reduce our use of fossil based fuels
and replace them with more sustainable sources” (East Montpelier).
Energy Security. Energy security was considered by 58% of the municipalities.
Municipalities talked about the uncertainty of energy supplies in the future and discussed
goals of reducing “local dependence on foreign energy sources” and becoming more
“self-sufficient” in terms of energy generation. Energy security objectives were expressed
in terms of “providing a more sustainable and self-reliant future” (Bristol), “clean energy
and energy independence are important goals” (Brighton), and “our energy decisions
need to focus on long-term cost and supply stability, and less reliance on far-flung
resources” (Middlebury). These statements reinforce the idea that Vermont’s independent
towns are interested in taking control and ownership of their energy choices.
Economy. While closely aligned to the cost saving motivation the focus of the
economy motivation was on the health of the local economy and the availability of jobs.
A little over half (53%) of the municipalities specifically mentioned the economy as a
reason for their energy planning efforts. Municipalities reflected on the pivotal role that
energy system structures and costs play in individual and community quality of life.
Some of the sentiments communicated by municipalities included, “creating jobs and
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keeping dollars within the community,” “making the town a more affordable place to live
with a higher standard of living,” and ensuring “future economic prosperity.”
4.4.2 Municipal Plan Alignment with State Strategy
This research project asks the question, “How well do municipal energy plans
align with state energy planning strategy?” I assessed alignment by examining both how
many strategies each municipality mentions (out of the 24 researcher-identified state
strategies) and which strategies are mentioned most or least across all of the
municipalities. First, I discuss how many strategies each municipality raises. Second, I
discuss the specific strategies (organized in terms of the strategy table), providing brief
policy, planning, or programmatic recommendations (as appropriate) for each sector7.
Figure 7 shows the percent of CEP strategies mentioned in the energy chapter of
the municipal plan by each of the 40 municipalities in the study. On average,
municipalities referenced just over half (54%) of the high-level CEP strategies. The
percent of strategies included ranged from 25% (Tinmouth and Kirby) to 88%
(Waitsfield). More than half (55%) of the 40 municipalities in the sample mentioned
between 50% (including) and 75% of the strategies. The top 10% included 75% or more
of the strategies and the bottom 35% included between 25% (including) and 50% of the
strategies.

7	
  Recommendations

are based on specific areas of strategic strength or weakness identified during the data
analysis and/or recognized during the research project. Attempts have been made to identify the most
suitable actor to implement the recommendation, although in many cases the recommendations should be
undertaken as multi-actor collaborative efforts.	
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Figure 7: The percent of CEP strategies mentioned (X/24 * 100) by each municipality in the energy
chapter of their municipal plan (Min=25%, Max=88%, Mean=54%), with sample groupings.

62

Figure 8 shows the geographical distribution of the 40 municipalities by sample
groupings with the four leading towns (Waitsfield, Middlebury, Brattleboro, and
Tunbridge), in terms of the number of state energy strategies mentioned, named and
labeled. The breadth and depth of the energy chapters of the four leading towns (in terms
of alignment) is consistent with other indicators of energy activity found during the
course of this research project. These towns have active energy leaders, progressive
goals, multiple partnerships, and broad energy activities.
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Figure 8: Geographic distribution of municipalities in the study represented by sample groupings
(based on percent of CEP strategies mentioned by each municipality).
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4.4.2.1 Efficiency Sector
In terms of specific strategies, municipal plans have the greatest alignment with
the state in the efficiency sector. The state focus on efficiency and conservation, with a
special emphasis on buildings, is matched almost 100% at the local level (Figure 9). All
municipalities mentioned conservation (energy savings and energy reductions) and
buildings (audits, weatherization, etc.), with efficiency included in all but one (98%) of
the energy chapters.
Municipalities widely discussed the need for efficiency and conservation
throughout their energy chapters, often using language that conveyed the need to focus on
“efficiency first” and in conjunction with renewables, just as the CEP is framed. Many of
the municipalities offered specific ways that energy use could be decreased, such as
“energy efficient appliances and lighting,” “energy-efficient approaches to construction
and renovation,” and “insulation and weatherization of residential, commercial and Town
buildings.” Some municipalities discussed decreasing energy use by changing behavior
and many more focused on municipal buildings and residential homes. High awareness
and knowledge of efficiency measures was apparent throughout the energy chapters.
While the assessment did not identify electric and thermal efficiency separately, based on
the review, energy chapters appeared to lack emphasis on thermal efforts. Building on the
electric efficiency successes of the past two decades Vermont state government has
recently placed emphasis on thermal and process fuels efficiency. Efficiency Vermont’s
Home Energy Challenge project in particular has highlighted the importance of
weatherization and thermal efficiency.
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Figure 9: Energy chapter inclusion of CEP high-level strategies. Both the number and percent of
municipalities that mentioned each strategy are indicated.

The Town of Middlebury (whose energy chapter included 84% of the CEP highlevel strategies) specifically listed four recommendations for their goal of “supporting
energy savings and increased efficiency.” These goals were: “1) Set town-wide energy
savings goals, and promote community efforts for energy savings strategies. Town
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Energy Committee planning must tap into that reservoir of community spirit as it
develops its energy future. 2) Promote a special emphasis on energy audits, rehabilitation
and retrofitting all publicly owned buildings in Town, including the public schools and on
all publicly subsidized housing units in the Town, to reduce energy use. 3) Encourage
Middlebury residents to retrofit existing housing. 4) Encourage new academic,
commercial and industrial buildings in the Town to be built to LEED standards.” These
recommendations show a well-thought out, forward-thinking, and strategic approach to
efficiency and conservation in Middlebury.
Recommendation (Efficiency Sector). Efficiency efforts are a clear priority of the
state and municipalities. Vermont State Government should maintain emphasis on
efficiency and conservation, while increasing technical and financial support for
homeowner-driven thermal efficiency efforts, such as audits, weatherization, and
retrofitting. Municipalities may want to consider prioritizing small business, light
industry, and agricultural entities (more energy intensive actors) in their energy efficiency
outreach efforts.
4.4.2.2 Electricity and Renewable Energy Sector
Two of the key electricity strategies discussed by the CEP are smart grid
deployment and transmission planning. The importance of a smart grid (e.g. smart
meters, smart grid innovation) was recognized by only 10% of the municipalities. While
municipalities have no control over the smart grid program (which explains much of the
lack of smart grid inclusion in energy chapters), they may be able to support the
education of customers in terms of managing their energy use with smart meters as a tool.
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Transmission was recognized as a strategy focus by 43% of the municipalities.
Most often transmission was considered in relation to the siting of transmission lines and
substations. For example Elmore stated, “All planning for power transmission lines
(including subdivisions) in the future should be strongly weighted in favor of
underground placement in order to serve the other objectives of the overall Town Plan.”
A few municipalities showed consideration of transmission in terms of distribution, peak
load, and reliability. Waitsfield, for example, discussed capacity and demand issues by
stating, “New development shall not exceed the capacity of existing and planned
generation, transmission and distribution systems. Development with high energy
demand must maximize energy efficiency, incorporate on-site generation, or undergo
project phasing in relation to planned system upgrades as necessary to mitigate
anticipated service or facility impacts.” Landgrove noted their support of “improvements
to the ‘Southern Loop’ transmission system.”
All municipalities (100%) mentioned the promotion of renewable energy in their
energy chapter. Statements in support of renewables were made throughout the plans,
such as, "encourage the public and private use of local renewable energy sources while
minimizing the impacts on our water, land and habitat resources and on the air we
breathe” (West Fairlee), “diversify our local renewable energy portfolio beyond wood, to
include appropriately sited solar, hydro, and wind power development” (Waitsfield), and
“solar, geothermal, wind and local hydropower are all alternative energy sources being
used in Vermont. This plan supports the use of such technologies” (Salisbury). The
promotion of renewable was a universally accepted strategy across all the plans.
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The CEP supports small-scale and distributed renewable energy. Net-metering
(grid-connected renewable electricity) and the Sustainability Price Energy Development
(SPEED) standard offer program (feed-in tariff program that offers long term contracts at
fixed prices to qualified renewable energy facilities less than 2.2 MW) are both examples
of programs that the Vermont state government has developed and promoted through
legislation. Most municipalities (83%) support the promotion of small-scale renewable
energy. Municipalities mentioned the scale of projects throughout their energy chapters,
making statements such as, “a number of small-scale power generation options could be
considered” (Tunbridge), “residential scale solar systems should be encouraged”
(Andover), “use technologies on a proper scale for our small rural town” (Charleston),
and “develop local, home-based generating strategies” (Middlebury).
Community energy projects and agriculturally based renewable energy topics
were included by a little more than a quarter of the municipalities (30% and 28%
respectively). Examples of community energy projects enacted, or being explored by the
12 municipalities that included them, are: energy cooperatives (e.g. “multi-family woodburning furnaces”), district heating, group net-metered solar and wind (e.g. “a solar
orchard” or “municipal wind turbines”), community hydropower, and anaerobic digesters
(e.g. “a community digester”). In terms of agricultural projects, municipalities supported
the development of on-farm renewable energy generation systems, as well as growing
biomass and biofuels. Wallingford’s energy chapter pointed out that “farms have the
capability to generate electricity through the use of renewable energy systems such as
photovoltaic panels, windmills, and biomass,” while Brattleboro’s energy chapter stated,
“dairy farms also have the ability to produce renewable energy on the farm with methane
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digesters and local biodiesel.” One town, Braintree, considered the idea that “growing
biomass to use in biofuels may be a viable way to encourage farming.”
Within the CEP the state makes it clear that commercial and utility scale
renewable energy projects should not be ruled out, since the energy system transition
needs large projects to be a part of the solution. While some municipalities specifically
discourage or prohibit commercial projects (especially commercial wind, see Section
4.4.4), which is in direct conflict with this strategy, approximately one quarter (23%) of
the municipalities acknowledged the role that commercial renewable energy projects may
have in energy development.
While some stated that there were opportunities in their municipality for “large
and small scale energy production,” others stated that they would consider all renewable
energy projects on a “case-by-case basis.” Milton sought to “identify locations in Town
where large scale renewables may be appropriate, and other locations where they may not
be appropriate.” Woodford was the only town to make a distinct statement in support of
large projects stating, “commercial scale renewable energy projects are encouraged
provided there is benefit to the Woodford residents and the quality of the environment
(air, water, resources) are not diminished.”
Recommendations (Electricity & Renewable Energy Sector). Efficiency Vermont
and/or RPCs could partner with utilities to increase residential smart grid meter
education, concurrent with a social marketing based campaign, to maximize smart grid
system innovation potential. The State Government should consider conducting a
feasibility study and pilot program to identify, select, and implement 5 medium-scale
community energy projects (to be used as state models). This type of clustered
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experimentation tailored to end-user communities would foster greater innovation and
technology development based on transition management and niche player theory. As onfarm renewable energy generation is under emphasized at the municipal level (in
comparison with state strategy), targeted agricultural energy workshops developed by
county/region by Regional Planning Commissions (the University of Vermont Extension
program could play a facilitating role) would be beneficial. Lastly, state-led large-scale
renewable energy siting reviews should continue, with wide public involvement and
outreach, and the identification of opportunities for direct conflict resolution with key
municipalities.
4.4.2.3 Thermal Energy Sector
Fuel-switching (displacing the use of fossil fuels for thermal and transportation
needs) was noted by 43% of the municipalities. Wood-based heating was an especially
common option raised by municipalities, who listed clean-burning stoves, pellet stoves,
efficient wood burning devices, and biomass fuel based systems and boilers.
Municipalities emphasized the availability of wood and noted the relative environmental
benefits of using wood for fuel (when efficiently utilized). Bristol went a step further and
indicated the desire to “explore local pelletization and wood chip manufacturing.” One
town, Richford, had recently switched the heating system of their municipal building
from “a coal heating system to oil furnaces.” While Richford is still using a fossil fuel (as
opposed to switching to a renewable fuel), the change from coal to oil will help reduce
environmental impact.
Accompanying the frequent mention of fuel switching and wood use, 38% of the
energy chapters acknowledged the importance of sustainable forest management.
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Hartland’s plan stated the need for “sound forestry practice” and Wallingford’s plan
encouraged management of “woodlots for multiple uses which would include sustained
yield of timber and fuel wood.” The Tunbridge plan considered tracking and monitoring
stating, “If a biomass generation facility is located in Tunbridge, it will be essential for
the community to monitor biomass production for sustainability. It is possible that with a
well-managed source of biomass, the community could generate income.” Cornwall has a
goal to “promote sustainable land management of woodlots and other resource areas and
encourage landowners to develop management plans.”
State strategy also supports natural gas expansion and combined heat and power
(CHP) systems. Only 18% of municipalities mentioned natural gas, with even fewer
(13%) mentioning CHP. In some cases natural gas was listed as one of the energy
possibilities for municipal residents, and in other cases natural gas expansion was
specifically encouraged. Milton stated, “The Town will encourage and support the
extension of natural gas service to areas not currently served.” Middlebury stated that
they would “continue to encourage the expansion of natural gas pipeline infrastructure
from Chittenden County to Middlebury.” The Addison Rutland Natural Gas Project has
been a contentious issue in Vermont. The Town of Middlebury will benefit from the
project and is openly supporting natural gas expansion, as evidenced in their energy
chapter. Cornwall, which lies right next to Middlebury, considers natural gas but with
less open support. They lay out specific process and implementation measures involving
economic and environmental analyses that must be completed when any infrastructure
projects are considered. The variation in municipal support or municipal opposition for
energy projects underscores the variability in local culture and values.
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Five towns referred to CHP (co-generation) facilities. Hyde Park “supports efforts
to build a clean, low-emission wood-burning or co-generation power facility in Lamoille
County.” Brattleboro has considered CHP, but decided against it: “There have been
efforts by local community groups (most recently Brattleboro Thermal Utility) to explore
the establishment of a district energy system for downtown Brattleboro using a combined
heat and power (CHP) generation facility using woodchips as the fuel source. A 2010
feasibility study concluded that such a project was not currently financially feasible.”
Recommendation (Thermal Energy Sector). The utilization of wood as an energy
source is on a clear upward trajectory in Vermont. The state would benefit from
establishing partnerships (with clear delineation of responsibility and authority) that
strategically examine wood and biomass heating projects, including Combined Heat and
Power, with a continued emphasis on sustainable forest management. Lessons learned
from biomass utilization (wood chip heating) successes in schools may be useful to
municipalities and businesses.
4.4.2.4 Transportation and Land Use Sector
The promotion of single occupancy vehicle (SOV) alternatives is an important
strategy in the state plan and also strongly supported by municipalities, with 78%
including this strategy in their energy chapter. Generally, municipalities made statements
such as, “efforts to reduce transportation demand should focus on reducing single
passenger transportation,” “promote alternative modes of transportation,” and “reduce
commuting.” Strategies for reducing SOV travel and increasing alternative transportation
means were diverse with most municipalities discussing a number of different options.
Increasing and supporting public transportation, ride-share programs (carpools), and
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shuttle buses were frequently mentioned. Municipalities noted improving or establishing
park and ride areas as well. Non-motorized travel options were pointed out by many
municipalities in statements such as, “create opportunities for walking, cycling and other
energy efficient, non-motorized alternatives to the automobile,” and “encourage
pedestrian and bicycle accessibility,” and “provide dedicated facilities for bicycles and
pedestrians and improvements to roadways to encourage walking and biking.”
Vehicle programs (e.g. low and zero emission vehicle, vehicle electrification)
were touched on by 40% of the municipalities. Most referred to efficiency and alternative
fuels in terms of their own municipal fleets. Brattleboro showed an attention to “replacing
existing vehicles with more fuel-efficient vehicles” and Bristol showed interest in getting
a “town truck that can run on biofuel.” East Montpelier wanted to “investigate the
feasibility of converting Town and Fire Department vehicles to biodiesel.” Hartland went
as far as to refer to fuel cell and hybrid vehicles. Waitsfield and Middlebury specifically
brought up electric vehicles and the need to have public electric charging stations to
stimulate more use of electric transportation. Vehicle electrification is a primary strategy
of the CEP, which is underrepresented at the municipal level. Middlebury also raised the
need for a compressed natural gas (CNG) fueling station, as a better alternative to diesel.
Only two municipalities (5%) mentioned rail. Essex Junction Village mentioned
rail as one of the public transportation options available to residents, while North
Bennington Village specifically stated (as one of their policies and recommendations)
support of “efforts to bring passenger and improved freight rail service to the area.”
Almost three quarters (73%) of the municipalities discussed energy siting. Many
times energy siting was raised in conjunction with large-scale wind development, though
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many municipalities broadened the focus to “properly sited” energy generally. Zoning
was an important consideration in terms of siting. One of Bristol’s tasks was to “Evaluate
existing zoning for its impact on the use, development and location of renewable energy
utilization, and develop zoning guidelines for installation of wind turbines,” while one of
Hyde Park’s policies stated, “The Planning Commission should revise the local zoning
bylaws to ensure that provisions pertaining to the siting of energy systems are consistent
with this plan, in light of recent amendments to statute and emerging technologies.”
Views were introduced in relation to siting by a number of municipalities. East
Montpelier stated, “New energy facilities including renewable energy projects as well as
transmission and distribution lines should be sited and designed to respect the character
of the surrounding area and neighborhood views,” and Topsham’s energy chapter noted
that “Visual effects of electrical generation, transmission, and distribution facilities
should be minimized whenever feasible.”
Middlebury stated, “Maps and policies are to be developed to guide siting and
placement of alternative energy systems in sensitive locations.” Proctor showed a
different side of the siting issue with an action item focused on allowing “flexibility in
the siting of solar energy systems in the Proctor zoning regulations.” The state is showing
activity in terms of energy siting concerns. In April 2013 the Vermont Energy Generation
Siting Policy Commission (created in October 2012) submitted its final report, which
surveyed siting best practices for electric generation projects and made recommendations
on permit, project, and public participation consideration in siting processes.
A full 80% of municipalities included smart growth principles in their energy
chapters. This high recognition of smart growth principles is likely partially cultivated by
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the major state efforts of the past decade, which have promoted central focused city and
village development. In 2006 the State of Vermont approved Act 183 (Act Relating to
Creation of Designated Growth Centers and Downtown Tax Credit Program) which
codified the “guiding principles for local and regional land use decisions and encourages
centralized development through economic and regulatory incentives” (Kraichnan, 2007).
In 2008 the state smart growth committee also looked at the ineffectiveness of ACT 250
in addressing smart growth and sprawl, and made recommendations for incentives
designed to encourage municipalities to preserve Vermont’ working landscape and to
develop neighborhoods (Vermont State Legislature, 2009).
Compact development, attention to settlement patterns, vibrant downtowns, and a
focus on land use planning where the most frequently included smart growth ideas.
Municipalities stated goals such as, “dense residential developments should be located
within or adjacent to existing village centers or within designated growth areas,” “support
smart growth principles by encouraging infill development and redevelopment that is at
higher densities, (and) contains a mix of uses,” “tighter settlement patterns,” “clustered
development,” and “to encourage a pattern of settlement and land use that uses energy
efficiently.”
Food and sustainability were also smart growth concepts acknowledged by
municipalities. Landgrove stated, “Significant energy savings can be realized through the
production of local food.” Bristol considered smart growth broadly with mention of
“encouraging sustainable food production, creating green collar jobs, and broad public
transportation options and policies.” East Montpelier had a goal of “building a more
sustainable community” by “increasing the number of activities, which establish and
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encourage the building of a cooperative community among its residents (sharing
implements, creating bike routes, ‘barn raisings’, car- pooling, etc.).”
Recommendations (Transportation and Land Use Sector). Efficient vehicle programs
are under emphasized at the municipal level. In order to encourage infrastructure changes
that may support electrification of the transportation system, Vermont State Government
could create specific economic and regulatory incentives (e.g. a “Charge Up Vermont”
electric charging station municipal grant program) for electric vehicle infrastructure
development projects at the local level. As energy siting is a hot-button issue in Vermont
municipalities, the State should continue to emphasize energy siting policy efforts.
4.4.2.5 Leverage Points
Outreach and Education. Of the five leverage points, the greatest number of
municipalities (80%) referenced outreach and education. Municipalities discussed energy
education in terms of public awareness, providing information and materials, holding
education events, and developing programs. Most often energy efficiency and
conservation was the education objective. Municipalities stated they would “make
available information to residents and businesses that will help them save energy”
(Weathersfield), “promote and encourage residents to participate in energy efficiency
workshops” (Woodford), and “explore and publish energy efficiency programs for the
public” (St Albans). Sometimes specific energy conservation programs were
acknowledged, such as Proctor who promoted “Button-Up, the Way-To-Go VT
commuter challenge and the Vermont Community Energy Mobilization Project.”
Education around renewable energy was also communicated in the energy
chapters. For example, Tinmouth declared a major renewable energy educational effort
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success saying, “For the past few years a farm in Tinmouth has hosted Solarfest, one of
the largest renewable energy events in New England. This activity has helped raise the
level of energy knowledge in the town.” More broadly, one of Wallingford’s
implementation strategies was to “educate citizens about the need for sustainable energy
practices.” Waitsfield also took a comprehensive approach with one of their tasks reading
“Promote community energy literacy, and provide information about available energy
assistance and incentive programs, state energy codes and energy system permitting.”
Partnerships and Coordination. The partnerships and coordination leverage point
was mentioned by 75% of the municipalities. Municipalities discussed working on energy
projects “in cooperation with other organizations” and seeking support from “the Town’s
religious, civic and business communities in supporting Town energy savings goals.”
West Fairlee sought to “establish communication and cooperate with similar groups in
nearby towns to coordinate toward developing local energy strategies and regional and
state energy planning.” Municipal cooperation is one avenue to increase social and
administrative capacity to affect change. Partnerships with specific organizations and
programs were frequently referenced. Efficiency Vermont was regularly mentioned,
along with regional planning commissions and local non-profits (e.g. ICLEI - Local
Governments for Sustainability) to a lesser extent.
The important role of energy committees and coordinators in providing
coordination was also noted by a number of municipalities. East Montpelier discussed
municipal efforts stating, “These actions have been promoted by the Energy Committee
which has worked with partnering organizations such as Efficiency Vermont, energy
Committees in Plainfield and Marshfield, Transition Town Vermont and local food
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organizations and will continue to do so.” Particularly noteworthy are the municipalities
who recommended that the municipality establish (or at least consider establishing) an
energy committee (or an energy coordinator position). Almost one quarter (23%) of
municipalities (Cornwall, Hyde Park, Ludlow, Milton, Pittsford, St Albans, Topsham,
Tunbridge, and Weathersfield) recommended that the municipal governing body form an
energy committee.
Finance and Funding. The third most referenced leverage point was finance and
funding, which was raised by 70% of the municipalities. Some of the mechanisms
discussed were subsidies, rebates, grants, tax incentives, loans, bonds, and performance
contracts. Municipalities discussed the need to “investigate funding opportunities for cost
effective energy efficiency” (Benson) and “explore local tax incentive programs for
renewable power generation” (Cavendish). Property Assessed Clean Energy (PACE), a
Vermont legislated program which allows municipalities to offer financing to property
owners for renewable energy and efficiency projects, was commonly mentioned in terms
of the need to approve (the municipality must vote to become a PACE district) and/or
implement a PACE program in their municipality. A few municipalities specified the
importance of Vermont’s Weatherization Program Services (reduced cost home energy
audits and retrofits) available to income-eligible people. One of West Rutland’s goals
was to create “fuel purchasing coops for fuel oil, propane, electricity (after deregulation),
and firewood.” Municipalities are keenly aware that financial mechanisms and funding
support are critical for energy system change.
Regulator Policies and Structures. Regulatory policies and structures were
considered by just under two-fifths (38%) of the municipalities. Most regulatory policies
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were considered at the local level in terms of local ordinances, municipal policies (e.g.
anti-idling), zoning bylaws (i.e. land-use planning and policies), building codes, and
development standards. Essex Junction stated, “Local ordinances can encourage the use
of alternate energy resources and energy efficient construction.” Bristol was one of the
few towns that mentioned policy advocacy at the state level saying they would “Work
more closely with State legislative representatives to learn of and encourage energy
independence through state policy and funding.” Middlebury also had state-focused
goals: “encourage the State to implement its 2011 Comprehensive Energy Plan,” “urge
the State of Vermont to include affordable, low carbon and clean energy base-load power
sources,” and “urge the State of Vermont to support and promote the development of instate renewable energy projects in order to lower the state’s and region’s carbon
footprint.” North Bennington’s energy chapter stated, “(State) Legislation that provides
tax benefits for investments in energy efficiency improvements in new or existing homes
should be pursued and supported.”
Innovation and Expertise. Innovation and expertise was the least mentioned
leverage point. Only one third (33%) of the energy chapters included innovation (e.g.
technology, market) or expertise (e.g. technical skill). The need for innovation was
considered generally in a number of cases. For example, St. Albans sought to “explore,
analyze and encourage innovative technology that create/conserves energy resources.”
Others discussed specific practices, such as West Fairlee’s recommendation to “track and
monitor energy use and correlated carbon emissions.” Middlebury mentioned creating “a
‘dashboard’ for all Town agencies and departments on how they are doing on an annual
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basis to reduce energy usage through efficiency.” Ludlow stated that they would
“promote workforce training for green or renewable energy related careers.”
The Villages of North Bennington and Essex Junction were pursuing innovative
methane power projects at their municipal wastewater treatment plants. Hyde Park stated
they “support the efforts of residents to partner in the installation of a micro-grid.”
Waitsfield, in an enterprising fashion, established its own energy reserve fund (with an
initial allocation of $5,000) in 2011, to be used for municipal energy efficiency and
renewable energy projects. These innovative energy system operations and practices can
serve as a model for other municipalities moving forward.
Recommendations (Leverage Points). State Government should work with Efficiency
Vermont to overcome funding challenges and reinforce the focus on full implementation
of PACE to allow municipalities to capitalize on this innovative energy financing tool.
While links between state policy and municipal planning (e.g. in efficiency and smart
growth) are evident, communications between municipal actors and the state in the form
of policy feedback appears to be minimal. Municipalities should be encouraged and
supported (by VECAN, RPCs, and energy based non-profits) to take a more active role in
state level energy policy advocacy, so the needs and challenges of municipalities are
more likely to be considered and addressed.
4.4.3 Appeal of Renewable Resources
A distinct renewable resources code group was intentionally developed to
quantitatively assess the extent to which specific renewable energy sources were
considered at the local level. The number and percent of municipalities that mentioned
each renewable energy source can be found in Figure 10.
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Almost all (98%) municipalities brought up solar energy (solar, solar thermal,
solar photovoltaic). Only the town of Winhall did not mention solar by name. As
evidenced by this strong acknowledgement throughout the study sample, solar is
generally the most frequently considered and most competitive alternative energy option
at the local level.
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Figure 10: Renewable energy sources mentioned my municipalities. Both the number and percent of
municipalities that mentioned each renewable source are indicated.

Biomass was mentioned by 90% of the municipalities. Most commonly, wood
heating was recognized as an excellent option for Vermont residences due to the
availability of forestland resources and the relative economic advantages in terms of
affordability. Municipalities discussed cordwood, woodchip boiler systems, and wood
pellet stoves, with biodiesel and biomethane receiving some, though less attention.
Wind was close behind biomass, with 88% mention overall. There was general
recognition that there may be “suitable locations” and “potential opportunities” for wind
development at various scales. Brattleboro considered the benefit of taking a diversified
approach to renewables saying wind offers “a relatively affordable means of harvesting
energy that may complement solar power generation.” Hydropower was mentioned by
more than two-thirds (68%) of the municipalities with many acknowledging the small
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hydroelectric generating plants already in their towns and/or the potential for new,
especially small-scale, hydropower facilities.
Finally, geothermal was the least referred to renewable source with only one-third
(33%) of the study sample cited geothermal energy generation as a potential source. Most
municipalities named geothermal only in a list of a number of possible renewable sources
to consider, with only a few having considered geothermal for their town specifically.
Weathersfield stated, “This technology (geothermal) is viable in Weathersfield. There are
two geothermal system drillers in Weathersfield. It is more efficient to install in newly
built structures.” North Bennington was another that had thought about geothermal in
their village stating, “Potential renewable energy sources in North Bennington include…
geothermal energy to supplement heating and cooling systems in residential and
commercial buildings.”
Understanding how much familiarity and awareness there is in terms of renewable
energy resources can help policy-makers, businesses, and non-governmental
organizations to target their efforts. In the case of Vermont municipalities there appears
to be wide awareness and acceptance of solar, wind, and biomass, with less attention paid
to hydropower and geothermal options. As technological advancements make geothermal
and hydropower more affordable and environmentally sound coordinated efforts to share
information and develop incentives for these less commonly considered renewable
sources would be beneficial, especially in the towns most suited to these sources.
4.4.4 Commercial Wind Development Concern
While wind was mentioned by a large percentage (88%) of the sample almost
two-fifths (38%) of the municipalities had concerns about large-scale (commercial or
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industrial) wind development (see Figure 10). The level of concern varied from
municipalities that communicated apprehension about siting large wind turbines to
municipalities that have developed prohibition policies. One town, Andover, “opposes
the development of all utility scale wind facilities in town” and named specific ridgelines
(Terrible Mountain, East Hill, and Markham Mountain) where wind or power generation
facilities are prohibited. The Town of Brighton took a measured and judicious approach
to industrial wind development in their energy chapter by first laying out the arguments
for and against large-scale wind and then leaving it up to the public: “The Planning
Commission is not equipped with the resources to determine all the facts that are at
dispute in the debate over large scale industrial wind development. Members of the
Planning Commission and the Selectboard have spoken with many members of the
public, and the Selectboard conducted a thorough survey of voters and taxpayers. The
survey showed that a majority of those voting were opposed to industrial wind turbines
on the ridgelines of Brighton, by a vote of 544-320. The planning commission is in
agreement with this vote.”
Other municipalities made statements such as “The Town absolutely prohibits any
commercial energy generation facility” (Charleston), “commercial wind generating
facilities are not permitted” (Hyde Park), and “(the Town) rejects commercial wind
energy systems” (Ludlow). Waitsfield stated they “specifically exclude wind and solar
facility development at elevations over 1700 feet (the Forest Reserve District), consistent
with long-established policies to limit all new development in high elevation areas.”
Waitsfield is a leader in their approach to energy siting concerns, having developed
comprehensive “Waitsfield Community Standards” which clearly lay out the town’s
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guidelines for renewable energy projects: “The purpose of these municipal energy
policies is to promote the development of renewable energy resources and energy
facilities in the Town of Waitsfield, while limiting the adverse impacts of such
development on public health, safety and welfare, the town’s historic and planned pattern
of development, environmentally sensitive areas, and our most highly- valued natural,
cultural and scenic resources – consistent with related development, resource protection
and land conservation policies included elsewhere in this plan. These policies are to be
considered in undertaking municipal energy projects and programs, in updating the
town’s bylaws to address renewable energy development, and in the review of new or
upgraded energy facilities and systems by the town and the Public Service Board under
30 V.S.A. § 248.”
Other towns have followed the Waitsfield model borrowing the standards or
creating their own for inclusion in their energy chapters (as evidenced by the same or
slightly modified language and conversation with energy actors). While permitting for
large-scale wind energy projects is done at the state level, municipalities have party status
(right to intervene) at Public Service Board hearings. The role of community standards is
to provide official policy documentation and guidance for renewable energy siting even if
the town is not making the permitting decision. The inclusion of community standards in
municipal plans provides evidence that local governments are taking a proactive, rather
than reactive approach to siting concerns.
The major concern in terms of wind development appears to be visual impacts changes to viewsheds and effects on the natural beauty of small towns. Municipalities
talk about their “scenic” and “pristine” views as being the “defining characteristic of
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Vermont.” Brookline stated, “It is important that wind turbines do not compete with
important scenic views, focal points, or bird migration routes.” Winhall’s energy chapter
noted that they, “Discourage the development of renewable energy resources on an
industrial level to help preserve the appeal of the forested mountains which are a valued
aesthetic resource.” Considerable attention was paid throughout the energy chapters to
maintaining the scenic nature and rural character of Vermont towns not only in terms of
energy siting, but also in terms of transportation and land use policies. Other concerns,
though much less frequently mentioned, were habitat fragmentation, wildlife habitat loss,
noise and light pollution, health concerns, and erosion and water quality impacts.
4.5 Conclusion and Policy Implications
Vermont has taken a bold step in planning for its energy future by proposing the
state obtain 90% if its total energy needs from renewable energy sources by 2050 and
laying out a strategic path to achieve this goal. Parallel planning efforts are taking place
at the local level, as municipal plans are updated on a five-year cycle. Critically
evaluating the intersection and integration of state planning with local government
planning is key for fostering coordinated multi-level energy planning. This study
reviewed 40 municipal plan energy chapters in order to measure the alignment of
municipal energy planning with state energy planning.
Overall, the alignment of Vermont municipal energy chapters with the state 2011
Comprehensive Energy plan was moderate. While the breadth and depth of energy
chapters varied widely, on average 54% of the state high-level strategies were mentioned
at the local level. Is this modest level of alignment adequate? Is it sufficient to foster
congruent energy transition activity? Does the moderate level of alignment mean that
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some municipalities are carrying out energy planning at a surface level? Or, are some of
the strategies critical at the state level not relevant at the municipal level and thus not an
essential for inclusion in municipal planning?
With only a quarter of the municipalities referencing the CEP in their energy
chapters, there appears to be a lack of awareness and endorsement of the state strategy at
this early stage of adoption. This relatively low level of acknowledgement of the state
energy planning goals and strategy should raise questions given that the state has
explicitly stated the important role that local governments and town energy committees
must play in an energy transition. A number of public involvement and outreach events,
such as presentations, public hearings, open forums, and stakeholder meetings were held
by the PSD, the Vermont Energy and Climate Network, and Regional Planning
Commissions throughout the development of the CEP and after its release. I will
speculate a few explanations for the low level of acknowledgement of the CEP in
municipal energy plans. First, the amount of outreach may have been insufficient in terms
of reaching Vermont’s many (over 255) municipalities. Second, the outreach may not
have influenced those individuals actually writing the energy chapters (i.e. energy
interested individuals may have attended the forums but not participated in the writing of
the energy chapter). Third, those municipalities that have mentioned the CEP may be
early adopters, while other municipalities have not had enough time to understand,
internalize, and incorporate the state approach in their own planning efforts. If the state
and other energy actors believes town energy planning should be aligned with state
energy strategy then more concentrated efforts to share information should be made.
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While the absence of CEP acknowledgement does not necessarily indicate that
these municipalities are unaware or unsupportive of the state strategy, it does provide
some evidence that they may not be taking a coordinated approach. Determined and
coordinated efforts to advance energy planning at the local level, by state government and
regional actors, would reinforce the commitment the state has made to system-wide
change. One specific approach that falls at the strategic level of the transition
management cycle would be for the state to identify the towns that will be updating their
municipal plans in the near future and hold an energy planning workshop, highlighting
the CEP strategies, for that specific subset of municipalities. The Planning and Energy
Resources division of the Public Service Department would be a logical choice to host a
state-wide workshop, or RPCs could work with their own municipalities. A workshop of
this sort would also support a stronger connection and exchange of information and ideas
between the state, regional, and local levels. Regional planning commissions in particular
play a distinct and crucial role in support of municipal planning commissions. Increased
organizational support of regional planning commissions, for the expressed purpose of
expanding their energy programs, would increase the expertise and support available to
municipal energy planners. The goal would be to empower municipalities with the
guidelines and tools necessary for substantial and context-specific energy planning at the
local level.
Using the multi-level perspective as a framework for evaluating municipal energy
planning strategy and alignment stability should be maintained in key areas (efficiency,
alternative transportation, and smart growth) at the regime level. Increased innovation
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could be fostered at the niche level with clustered experiments, process models, and
technology specific policy and incentives.
Wide agreement was found at the state and local level in efficiency and
conservation, promotion of renewables (particularly small-scale), single occupancy
vehicle alternatives, and smart growth. These areas of agreement serve as reinforcement
to the state that state-based policy and initiatives in efficiency (such as Efficiency
Vermont), renewables (such as PACE), transportation (such as Way to Go! Vermont),
and land use planning (such as municipal planning grants) have helped raise energy
system change issues and strategies to the forefront. These state efforts should be
continued and even expanded to maintain integrated support and build momentum in
these critical energy strategy areas. Recognizing that cost saving is the strongest
motivator at the municipal level, the state should continue to prioritize their efforts on
regulation and incentives that will result in tangible monetary benefits.
Gaps in energy strategy recognition at the local level were found in smart grid
deployment, commercial renewable energy development, natural gas expansion,
combined heat and power system use, and promotion of rail services (all were mentioned
by less than 25% of the municipalities). Clear operational strategies and policies should
be developed at the state level and communicated to the municipal level to address these
gaps. In terms of smart grid deployment, calculated efforts to offer residential smart grid
meter education (in tandem with concentrated social marketing campaigns) would
support energy efficiency behavior change, thus leveraging the value of technical
innovation.
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While PACE has been widely adopted as a path forward, the progress in
implementing the program has been slow. Another operational focus should be put on
bringing PACE to full implementation across the state to allow municipalities to
capitalize on this innovative energy-financing tool. The state has emphasized community
energy as one of their high-level strategies. Recognizing that this strategy needs to be
developed by and with local leadership the state could expedite progress by conducting a
feasibility study and pilot program to identify, select, and implement five medium-scale
community energy projects. Similarly, targeted incentives or programs could be created
to increase on-farm renewable energy generation and electric vehicle infrastructure
development.
Attention should be given to the evolution of community standards for energy
development, as well as the growing local concern over commercial wind development.
The tactical emphasis the state has placed on state-led large-scale renewable energy siting
reviews, with wide public involvement and outreach, should continue. The state may
want to identify paths to work with towns on their concerns, even exploring direct
conflict resolution with key municipalities.
While local governments have a practical and limited role in broad energy
planning efforts, and ultimately energy transitions, they are an essential part of the
process. From the transition management perspective, Vermont energy actors would
benefit from improving reflexive components of evaluation, monitoring, feedback and
learning throughout state and local planning and project work. Concerted efforts to foster
more thorough and integrated municipal energy planning will go a long way in
stimulating progress toward state goals.
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CHAPTER 5: LOCAL ENERGY ORGANIZING STUDY
Local energy action in Vermont: a structural analysis of local energy actor capacity
and activities
Abstract
While global, national, and regional efforts to address climate and energy challenges
remain essential, local governments and community groups are playing an increasingly
stronger and important role. Using a case study of Vermont, a leading state in energy
efficiency and planning, this article examines a set of local energy actors to assess their
ability to develop and sustain energy action on the local level. A survey targeted at 120
towns collected statewide baseline data covering the structures, processes, and activities
of local energy actors. The analysis examined the role that various forms of capacity play
in local energy activity, showing a wide variance in both capacity and activity. The
results of the study show that towns with higher incomes are more likely to have local
energy actors, and towns with higher populations have higher aggregate energy activity
levels. Structurally, energy actors that had both an energy coordinator and an energy
committee were more active, and municipal committees were more active than
independent committees. Furthermore, access to a budget and greater levels of volunteer
engagement were both associated with higher activity levels. Overall, the results call
attention to the strengths and limitations of local energy action, as well as possible points
of intervention. Qualitative analysis reveals additional factors for success and barriers to
energy transition change at the local level.
Keywords: community energy, local governance, organizing, capacity
5.1 Introduction
While global, national, and regional efforts to address climate and energy
challenges remain essential, local governments and community groups are playing an
increasingly stronger and important role in fostering energy transitions. Throughout the
energy transition literature researchers raise time and again the importance of fostering
integrated approaches on multiple scales stimulated by adaptive national and regional
policy (Comodi et al., 2012; Pasqualetti & Sovacool, 2012; Smith, 2007). Another
important factor in energy transition success is the division of responsibility between the
public and private sector (Bohi & Darmstadter, 1991). While nations and states are
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central actors, especially for their role in providing policy, regulation and capital, the shift
has to occur at the whole-system level cultivated by multiple agents at different levels
(van Vuuren et al., 2012)
Research on local energy has taken on various designs considering everything
from local energy form and function to advantages and challenges. In particular, studies
have tended to highlight how local energy activities are structured and the benefits they
might provide over traditional top-down energy system regulation and development.
Research has shown that localization of energy action highlights a more cooperative,
bottom-up distributed model of governance (G. Walker et al., 2007) providing space for
innovation in the process and form of activity. A shift from privatized and centralized
energy systems to a more decentralized and democratic model provides opportunity for
new forms of ownership and control.
Developing locally led responses to climate provides a practical route to
addressing individual and community energy change, even while civic engagement
remains problematic (Fudge & Peters, 2009). Localized approaches can provide greater
economic and social benefits, creating a more resilient energy system, built through
capacity building and institutional development (O’Brien & Hope, 2010). More broadly,
local energy systems may provide substantial benefits such as security of supply, regional
self-sufficiency, cost efficient supply, and ecological sustainability (Späth, 2010).
The impacts of locally led responses to energy system change have been
examined from multiple perspectives, with researchers seeking to understand the role of
local governments (Comodi et al., 2012; Fudge & Peters, 2009) and grassroots citizen
groups (Hargreaves et al., 2013; Seyfang & Haxeltine, 2012; Vergragt & Szejnwald
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Brown, 2012) as catalysts for change. Understanding what community means when it
comes to energy governance has led researchers to explore the various actor
arrangements and collaborative networks that characterize local and community energy
work (Gordon Walker & Devine-Wright, 2008; Gordon Walker, 2011).
Arguments have been made for shifting power and financial resources in to the
hands of communities and the household (Jefferson, 2008) to allow for strategic localized
approaches. O’Brien and Hope (2010) noted the important role that user-focused
approaches, social learning (technological and environmental context), and energy
localism plays in reducing the vulnerability of energy systems and building resilience.
For renewable energy in particular, active and direct involvement of local people in
community decisions can build trust and understanding, creating a positive social context
for energy transitions (Gordon Walker et al., 2010). Researchers have also examined the
role that socio-political acceptance and community acceptance play in renewable energy
development (Wolsink, 2012; Zoellner et al., 2008). Community-based initiatives have
been described as social innovation processes providing tangible opportunities for action
and participation (Seyfang & Haxeltine, 2012). While social capital has been shown to
promote cooperation, collaboration and coordination in support of community
development (Jordan et al., 2010), it has not been directly studied in association with
community energy systems.
Organizational capacity, such as leadership and vision, management and planning,
fiscal planning and practice, and operational support (Fredericksen & London, 2000), has
been connected to performance, with energy efficiency practitioners showing how
building organizational capacity can catalyze behavior change on the ground (Hirshfield
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& Iyer, 2012). Hammer (2009), in a look at urban energy systems, raises concerns over
the ability, or capacity, of local authorities to take action on their energy planning goals.
While most local energy research has utilized case studies for qualitative analysis of
structures and activities, two recent studies have conducted qualitative and wider scale
assessments of local energy action. Bedsworth and Hanak (2013) examined local climate
action in California, identifying barriers to action and factors associated with success,
showing that local action is heavily influenced by community characteristics such as
resource availability and political support. A United Kingdom-wide survey of community
energy projects (Seyfang et al., 2013) also examined the unique characteristics and
multiple objectives of community energy projects, noting the importance of consistent
policy support and external resources.
Local energy research has largely explored how local energy groups are
structured, the role they play in energy transitions, and the benefits of taking a
decentralized approach. While there is a growing body of literature on local energy
activities, very little emphasis has been placed on measuring and defining the capacity of
local energy system actors. Capacity provides “the basis upon which organizations can
implement programs and achieve goals” (Fredericksen & London, 2000). Researchers
have argued that examining capacity in relation to performance is useful for
understanding systematic effectiveness, sustainability, and generalizability (Meyer,
Davis, & Mays, 2012). Developing a framework for assessing capacity in local energy
organizations supports a systems approach to identifying what types of capacity
contribute to activity and effectiveness. What do local energy actors have to work with
and how able are they to accomplish their goals? What are the relationships between
95

capacity and activities in local energy organizing? How do the demographics of a
community impact capacity and activity? This research examines the relationships of
demographics, capacity, and activities (Figure 11) to improve the scholarly understanding
of local energy action.
Demographics-

Capacity-

Ac/vi/esFigure 11: Model framework for assessing capacity and activity in local energy.

The model framework was used to conduct a comprehensive and quantitative
examination of local energy actors. As a rural state with a small population, examining
Vermont provides a unique non-Europe focused look at how scale and capacity influence
the function of local energy action in energy transitions.
5.2 Energy and Climate Action in Vermont
Vermont has a rich history of energy planning, development, and innovation on
both the state and local levels. Statewide initiatives throughout all energy sectors from
electricity, to electric and thermal efficiency, to transportation and land use planning
continue to be implemented. This section describes some of Vermont’s key energy actors
and actions providing the context for local energy efforts and the framing for this study.
5.2.1 State Legislation and Strategy
Vermont’s Public Service Department (PSD), in conjunction with the Public
Service Board (PSB) supervision, is the state agency with jurisdiction over energy. The
96

PSD is responsible for representing the public interest through advocacy, planning, and
programmatic work pertaining to electricity, efficiency, renewable energy, natural gas
and propane (as well as telecommunications, waste, water, and wastewater). Written in to
the mission of the PSD is the aspiration of “least cost, environmentally sound, efficient,
reliable, secure, sustainable, and safe energy” (Public Service Department Mission
Statement). The PSD helps lead and collaborate on efforts such as smart grid
development, building energy codes, energy generation siting, comprehensive planning,
total energy studies, Clean Energy Development Fund management, net metering
evaluations, transportation system changes, and smart growth land use policies.
One of the most important recent energy actors in Vermont, the Vermont Energy
Investment Corporation (VEIC), was founded in 1986. While Vermont’s history of
energy development and energy actors dates much earlier than the 1980s, the founding of
VEIC provides a good starting place for understanding modern energy system change in
Vermont. VEIC is a nationally recognized non-profit leader in energy innovation
dedicated to reducing economic and environmental costs of energy consumption. The
VEIC works with residential, commercial, institutional, and industrial customers to
deliver energy efficiency and renewable energy services. Efficiency Vermont, operated
by VEIC under an appointment issued by the Public Service Board, is the nation’s first
energy efficiency utility. Efficiency Vermont provides technical assistance, rebates, and
other financial incentives to help Vermont households and businesses reduce their energy
costs and increase their energy efficiency. Efficiency Vermont has become an integral
part of Vermont’s energy landscape partnering with multiple energy system actors to
support significant and lasting energy system change.
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One of the most noteworthy initiatives taking placing statewide is the
modernization of the electric grid. While Vermont started pursuing a smart grid strategy
in 2004 efforts were greatly advanced in 2009 when Vermont received a Smart Grid
Investment Grant (SGIG) and began full-scale collaboration and implementation. With
$69 million coming from the US Department of Energy and an additional $69 million
match from Vermont utilities, smart grid system development and installation will help
save energy and money, and support the integration of renewable energy into the electric
grid (Merriam, 2011).
In 2011 Governor Shumlin initiated an effort to create a new Comprehensive
Energy Plan (CEP) for the state (the last CEP was from 1998). The yearlong multiagency initiative took a comprehensive look at energy in Vermont, set a goal of obtaining
90% of Vermont’s total energy use from renewable sources by 2050, and laid out a
strategic path for transformation. The CEP calls for broad involvement and continued
work with Vermont’s town energy committees (TECs). The CEP also called for the
creation of a Thermal Efficiency Task Force. Focusing on energy efficiency and
weatherization the task force met throughout 2012 developing a set of programmatic and
policy recommendations. Additional government efforts in 2012 included an evaluation
of net-metering in Vermont and the creation of an energy generation siting policy
commission, which is tasked with examining how large-scale electric generation facilities
are sited in the state. In 2012 Vermont also took legislative action on a controversial
process of natural gas drilling, becoming the first state to ban hydraulic fracturing (29
V.S.A. § 571. Hydraulic fracturing; prohibition).
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5.2.2 Regional and Local Energy Organizing
State energy initiatives have been matched on the regional and local level through
the growth of small non-profits, businesses, and community based organizations.
Vermont’s Regional Planning Commissions (RPCs) are multi-purpose governmental
organizations formed by and serving municipalities. RPCs are financed through public
and private sources, such as municipal funds, grants, and loans. All eleven Vermont
RPCs undertake energy planning and energy programs. RPCs conduct energy audits,
institute retrofit programs, organize education events, establish regional roundtables for
TECs to enact common projects, support energy planning, and promote renewable energy
development and transportation changes (VAPDA, 2011).
A key nonprofit acting at the state level is the Energy Action Network (EAN).
Established in 2009, EAN is a network with nonprofit, business, and government partners
focused on transforming Vermont’s energy economy. EAN uses a systems approach,
emphasizing collaboration and coordination and utilizing four leverage points: capital
mobilization, technology innovation, regulatory reform, and public engagement (EAN,
2014). On the local level the Vermont Energy and Climate Action Network (VECAN)
plays a critical role in supporting town energy committees and energy coordinators.
VECAN is a partnership between the Vermont Energy Investment Corporation (VEIC),
the Sustainable Energy Resources Group (SERG), the New England Grassroots
Environment Fund (NEGEF), and the Vermont Natural Resources Council (VNRC).
VECAN provides technical assistance, education and resources, and facilitates
networking between communities and service providers.
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VECAN supports TECs to take a grassroots approach toward energy action at the
local level. Local efforts include Property Assessed Clean Energy (PACE)
implementation, energy planning, weatherization, community renewable energy, street
lighting campaigns, and transportation initiatives, among others. One example of the type
of local innovation occurring in Vermont is the Vermont Home Energy Challenge
(VHEC), launched in January 2013. The VHEC, led by Efficiency Vermont in
partnership with VECAN, is a one-year effort to increase the number of homes
completing comprehensive energy efficiency improvements. TECs sign on and commit to
a target of weatherizing 3% of the homes in their community, supporting the statewide
goal of 25% energy savings in 80,000 homes by 2020.
PACE, a method of energy financing, was enabled through Vermont statute (24
V.S.A. § 3261-3269). PACE allows municipalities to vote to become a PACE district
providing property owners access to energy financing for residential investments in
energy improvements. Efficiency or renewable energy projects can be undertaken
through a special assessment tied to the property (and paid on the property tax bill).
Efficiency Vermont administers PACE providing assistance to Vermont municipalities
with setting up districts and communicating with key financing and organizational
partners. As of February 2014, 21 towns had formally adopted a PACE program with 26
additional towns having voted to become a district (without formal legal adoption).
Efficiency Vermont has secured and made available $1,000,000 to those towns that have
formally adopted PACE. Only three projects had been financed in the pilot program,
prior to February 2014 (personal communication with Efficiency Vermont staff).
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Many resources are available for energy action at the local level, such as
VECAN’s “Town Energy and Climate Action Guide” and EVT’s Municipal Street
Lighting Guide. The online Renewable Energy Atlas of Vermont (created by the Vermont
Sustainable Jobs Fund, the Vermont Center for Geographic Information, Fountains
Spatial, and Overit Media) is a great resource for identifying renewable energy
generation and potential across Vermont. The Vermont Comprehensive Energy Plan has
many strategies for energy action and is matched on the local level with the “Energy
Planning & Implementation Guidebook” (created by VNRC).
5.3 Methods
After preliminary research involving dialogue and engagement with key Vermont
local energy actors and organizations, the Vermont Energy and Climate Action Network
(VECAN) was identified as the most suitable community partner, based on their
significant involvement with local energy actors across the state. An agreement was
established with the VECAN coordinator, Johanna Miller, to develop a research project
following a Community-Based Participatory Research (CBPR) approach. The CBPR
process was developed and undertaken collaboratively building on the strengths and
knowledge of the partners as co-researchers, with the goal of producing outcomes of use
to the partners and the multi-level energy actors in Vermont. To address the lack of data
on Vermont’s local energy actors a comprehensive survey was created to collect and
record baseline data.
5.3.1 Survey Design and Implementation
Developed, piloted, and modified in spring 2013, the web-based survey was
administered over six weeks in summer 2013. The survey was designed in partnership
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with VECAN, building on community energy research and using an organizational
structure relevant to Vermont actors and activities. An email with the subject “Important
Survey for Vermont Local Energy Leaders” was sent from the VECAN coordinator as a
means of introducing and distributing the survey to the identified local energy actor
contact list. (For complete text of email appeal and survey see Appendix B). Following
the CBPR approach the email introduction highlighted the objective of assuring that the
research was beneficial to the community. In order to develop a wide-ranging
understanding of the scope and scale of local energy action the aim was to distribute the
survey to all towns with recognized energy actors.
Local energy actors were identified as formal (working with or recognized by the
local government) energy committees and energy coordinators working on local energy
initiatives. As the intent was to focus specifically on energy-focused actors, selectboards,
councils, and other municipal commissions or staff that may also be engaging in local
energy initiatives were surveyed. Out of the 255 municipalities8 in Vermont 120 were
identified as having local energy actors based on the latest lists collected from VECAN
and other project contacts. The survey respondents were key local energy leaders, either
an energy committee chair (or knowledgeable designate) or energy coordinator for the
municipality. To increase the survey response rate one reminder email was sent from the
VECAN coordinator to the complete list and then I sent individual personalized emails to
all contacts for which the survey had not been received. Finally, I conducted follow-up
8	
  Municipalities

are the basic unit of local government in Vermont, consisting of towns, cities, and
unincorporated areas. With only 9 cities most municipalities are towns. “Town” best represents the local
level framing for the community that “town energy committees” and energy coordinators work with
(whether a municipal actor or not and even when the actual municipality is a city) and will be used
throughout the paper in place of “municipalities,” except where the distinction is important to note.
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phone calls during the day and evening times, with a message left (after two unsuccessful
attempts) if the contact was not available.
During the administration of the survey, 30 of the local energy actors were
determined inactive (through phone or email correspondence with a past energy
coordinator, energy committee chair, or local authority). Inactivity was defined as energy
actors that had not undertaken any initiatives in the past year. Of the 90 towns with
currently active local energy actors 72 energy actors (representing 73 towns) responded
to the survey (see Figure 12 for survey population map), resulting in an 81% response
rate and a substantial dataset with which to examine local energy action in Vermont.
The comprehensive survey focused on the structures, processes, resources and
activities of local energy actors, collecting information on history, organization,
networks, planning, priorities, activities, funding, evaluation, strengths, and challenges
(for text of complete survey questions see Appendix B). The survey used closed and
open-ended questions to collect quantitative and qualitative data. Skip logic (conditional
branching) was used to create two paths through the survey. One path directed energy
coordinators to answer questions in terms of their energy coordination, while a second
path framed the same set of questions in terms of energy committee work. The two paths
provided a representative picture of the formal local energy action efforts occurring in
Vermont. On average, the survey took approximately 20 minutes to complete.
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Figure 12: Map of survey population.

5.3.2 Structural Analysis Methods
In addition to generating extensive descriptive analyses and statistical summary of
local energy actors using the Vermont municipality as the unit of analysis, targeted
statistical analysis of key variables driving local energy activity was conducted using
statistical analysis software (IBM SPSS Statistics). Using an inductive research approach
and a process of statistical inference, specific patterns were identified from the raw data
and tested for significance. The initial descriptive statistics provided evidence that the
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capacity of local energy actors varies widely. In particular the data raised questions both
about community capacity in terms of income and various aspects of organizational
capacity (i.e. technical, collaborative, resource mobilization). Therefore, the foundation
of the structural analysis was an examination of the potential relationships between
demographics, capacity measures, and energy activity. The analysis was guided by a
central question: Do differences in organizational and income capacity affect local energy
actors’ ability to develop and sustain energy action on the local level?
The primary dependent variable used in the structural analysis was activity data.
Two types of activity data were collected during the study. First, of the 255
municipalities in Vermont presence or absence data was collected for whether a town has
or does not have energy actors. Second, the survey data provides information on the level
of activity (aggregate and categorical) of the towns with energy actors. Energy activities
were categorized in to 16 types (based on community partner approach and needs): 1)
energy education, 2) municipal street lighting campaign, 3) Vermont Home Energy
Challenge (VHEC), 4) residential energy efficiency efforts (other than VHEC), 5)
weatherization efforts, 6) home energy audits, 7) energy in municipal buildings, 8)
energy in schools, 9) policy advocacy, 10) Way to Go! Vermont, 11) transportation
initiatives (other than Way to Go! Vermont), 12) cooperative/community-owned
renewable energy, 13) district energy systems, 14) food systems, 15) youth projects (nonschool), and 16) land use planning.
Aggregate activity was calculated by first coding the level of activity (not active,
somewhat active, very active) for each energy activity category type. Then coded values
were averaged across the full spectrum of activity types. Municipalities were then divided
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in to roughly equal groups, resulting in a low activity class and a high activity class in
terms of aggregate activity. The level of activity for each of the 16 types of categorical
energy activities was converted to create binary yes or no activity data. In other words,
for each activity (i.e. energy education) actors were categorized as active or not active
resulting in two activity classes for every activity. The activity data collected provides the
strongest outcome indicator for the survey. However, determining if more active towns
are inherently more successful would take further data collection and a clearly defined
measurement and assessment structure.
Income and population were the two independent demographic variables used in
the structural analysis. Median household income and population estimates were
collected for each municipality, as well as the State of Vermont, from the 2011 American
Community Survey 5-year estimates. All municipalities with a median household income
below the Vermont median household income ($53,422) were classified as low income,
with all those above classified as high income.9 Likewise, all municipalities below the
Vermont municipality mean population (2,451) were classified as low population, with
all those above classified as high population. All other independent variables were
capacity variables grouped in to three categories: structure, resources, and planning.
Capacity variables were divided in to two or three classes using logical approaches
appropriate to each data type. Pearson chi-square test statistics were calculated for
variable pairs (and evaluated for significance at the 95% confidence level) in order to
determine differences in observed frequencies for committee clusters. The quantity of

9

“Low” and “high” were used to classify municipalities in to useful income categories. The classes are
relative to the Vermont median income and do not represent any standard societal economic measure.
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data was not sufficient to conduct correlation analysis. The chi-square statistics allowed
an assessment of relationship, but not a measure of variation or causation.
5.4 Results and Discussion
Using an integrated approach this section describes, illustrates, and discusses the
major survey results focusing on various forms of energy actor capacity. The survey
responses help to construct a structural and operational representation of local energy
actors in Vermont, while also revealing some of the factors that influence local energy
action. The final section examines and interprets the results of the structural analysis in
terms of factors that impact the capacity and activity of energy actors.
5.4.1 The Landscape of Local Energy Actors in Vermont
Local energy action in Vermont is primarily organized around the basic unit of
local government, the municipality. Based on information gathered during data
collection, it is estimated that more than a third (35%) of the 255 municipalities in
Vermont have formal and currently active energy actors operating within the context of
local governance. The most active counties are Chittenden, Washington, and Orange,
which have energy actor representation in more than half (72%, 70%, and 59%
respectively) of their municipalities (Figure 13). Essex and Franklin counties have no
currently active energy actors. When energy actor distribution is compared to the
distribution of population across VT some counties showed proportionately more or
fewer local energy actors than others (Figure 14). By example, Orange County has 5% of
the state population, but holds 11% of the local energy actors. In contrast Franklin
County has 8% of the state population, but no energy actors. While only a third (35%) of
the towns have energy actors they represent more than half (56%) of the VT population.
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The 65% of towns that do not have energy actors either never had an energy actor,
no longer have an energy actor, or have an energy actor but have limited to no interaction
with the state-wide network (resulting in their absence on the contact lists). It is
noteworthy to clarify that during the survey administration process 25% of the towns (30
of the 120 municipalities originally identified as having energy actors) were determined
to be inactive and were removed from the survey population. The reasons for the
inactivity of these 30 municipalities varied, spanning everything from committees that
dissolved to coordinators that left to energy coordinators assigned to the position that do
not engage in any activities.

Figure 13: State of Vermont map showing the percent of municipalities with energy actors by county.
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Figure 14: Comparison of regional distribution (by county) of population and local energy actors in
Vermont (2007-2011 American Community Survey 2011 5-Year estimates).

Conversations and correspondence with these currently inactive energy actors
suggested some of the central challenges related to establishing and maintaining local
energy action in small municipalities with limited resources. Contacts commented that
“we aren’t doing anything” or “they never really got going” emphasizing the difficulty in
forming and initiating volunteer-led efforts. Also noted was a lack of leadership and
engagement as evidenced by statements such as “they haven’t been able to recruit
others,” “no one is interested,” or “no one wants to take charge of a committee.” These
sentiments have been validated through discourse with VECAN who affirms that starting
new committees and keeping them motivated is one of their greatest challenges.
5.4.1.1 Structure
Survey responses were collected from 73 of the 90 municipalities with active
energy actors. This sample represents a major portion of the statewide network of local
energy actors in Vermont. In order to understand how energy actors may be functioning,
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the set-up of energy actors was characterized in each municipality as having (a) only an
energy committee, (b) only an energy coordinator, or (c) both a committee and a
coordinator. Energy committees were the most common energy actor, with half (52%) of
the municipalities in the survey having only an energy committee.
Of those who informed us of their committee organization almost two-thirds
(65%) were municipal bodies, formally associated with the local government. Most
energy coordinators have formal associations (77% are appointed or elected) with the
municipality as well; resulting in an even higher percentage of energy actors formally
organized as municipal actors. All municipal energy committees, except three, report
directly to the selectboard. These three energy committees that do not report to the
selectboard are organized as subcommittees of another municipal committee (Bradford
and Rockingham’s energy committees are “Conservation” subcommittees and
Middlebury’s energy committee is a “Planning” subcommittee). Energy coordinators
primarily report to the selectboard, though a few were found to report to the town
manager (or administrator) or to the energy committee (if their municipality has both a
committee and a coordinator). The size of energy committees ranged from 3 to 10 formal
members (one outlier, Montpelier, had 15 members) with an average of 6 members.
While independent committees and some volunteer coordinators have no official local
government connection they often work closely with the municipality in an advisory or
collaborative capacity. Waterbury has a unique energy committee organization.
Waterbury LEAP is the only energy committee in Vermont that is also a 501(c)(3) nonprofit organization. LEAP has dozens of members and a 6-person Board of Directors.
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Local energy actors have a relatively recent history, with most of the energy
committees (81%) and coordinators (65%) established in the past nine years (from 2005
to 2013). Energy coordinators have a slightly longer history than energy committees.
Nine energy coordinator positions were established in 2000 or before. The two earliest
energy coordinator positions (Middlebury and Newark) were created in 1980. The
strength of energy action in Middlebury and Newark is likely in part due to the early local
government commitment to energy coordination and relatively greater amount of time
committed to develop and implement energy activities. In contrast to this longer history
of energy coordination, the first energy committee (Wallingford) was established in 1995.
The greatest period of energy actor growth occurred from 2007 to 2009 with 26
committees and 9 coordinators established over this timeframe (Figure 15).
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Figure 15: Year of establishment (starting in 1995) of Vermont energy actors over time. (Four energy
coordinator positions were established before 1995 and are therefore not represented in this figure.)

It is likely that the establishment of VECAN in 2005 and the economic recession
in 2008 contributed to the growth of local energy actors over this time period. Of the
survey respondents who answered a question about their length of involvement (on a
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committee or as a coordinator) 25% had been involved from 1 to 3 years, 42% from 4 to
6 years, and 30% for more than 6 years.
Energy committees are generally volunteer-based, with some members being
appointed by the municipality. Approximately 60% of energy committees are made up
solely of members that join independently. The remaining committees have wholly
appointed members (28%) or have some members that are appointed and some members
that join independently (13%). Regardless of whether energy committee members and
coordinators are appointed, elected, or volunteer (join independently) there is generally
no compensation for their work. Only a few individuals, who act as energy coordinators
or energy committee chairs, were found to receive any compensation. These individuals
received compensation only because their local energy organizing responsibilities
overlapped with another formal local government or non-profit role. Overlap was found
in six cases and constituted a town planner (Middlebury), town manager (Cavendish), and
four directors who lead a local climate, energy or sustainability-focused non-profit
(Waterbury Local Energy Action Partnership, Brattleboro Climate Protection, Sustainable
Energy Resource Group, and Sustainable Woodstock).
In terms of fixed funding available for activities only 25% of the energy actors
had a small budget in 2013 (28% of the energy committees and 17% of the energy
coordinators). Budgets ranged from $50 to $8,000 (excluding non-profits with funding
overlap) with a median budget of less than $1,000. The unpaid nature of this work and
the lack of secure and consistent funding is a key challenge for local energy action in
Vermont (see Section 5.4.4.).
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Most (58%) energy committees meet on a monthly basis, with almost a third
(31%) meet on an ad-hoc (as needed for projects) basis. Half (52%) of energy committees
have members that spend fewer than 5 hours a month on local energy activities. Onefourth (27%) have members that spend from 5 to 9 hours per month and one-fifth (21%)
have members that spend 10 or more hours per month on local energy activities. Most
(85%) energy coordinators spend fewer than 2 hours per week (from 5 to 9 hours per
month) on energy activities.
Many energy committees have members that are committed to additional roles in
their municipality or community (Figure 16). Of the committees in our survey who
reported the constitution of their committee membership, dual representation as an energy
committee member and a planning commission member was most common (14
committees had this situation). Having a local elected official (i.e. selectperson,
councilperson, village trustee) or local staff (i.e. town manager, administrator, planner)
on the energy committee were the second two most common situations (occurring in 13
and 11 cases respectively). A few committees had school board members and
development review board members on their committees. Additionally, survey
respondents had the option to write-in other key individuals that were members of their
committee. Topsham responded that they have a church leader on their committee, while
Middlebury acknowledged membership of a college or university representative.
Wallingford exhibited pride for having a high school student on their committee.
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Figure 16: Bar graph showing the number of committees with a member that is also a public official
or other key community role.

5.4.2 Resources and Processes
To gauge the level of local energy interest survey respondents were asked how
often local energy issues were discussed in their municipal meetings. Generally, there
was medium to strong interest in energy within the respondent municipalities. Almost
three quarters (74%) of the municipalities estimated that energy issues were discussed
occasionally (61%) or regularly (13%) at town or city meetings. The remaining onequarter (25%) suggested that energy was discussed only rarely at meetings. It is
speculated that municipalities with energy actors are likely to be more interested in
energy issues than most municipalities without energy actors. A culture of local interest
in energy issues is likely to foster and support the development and implementation of
energy actors. Building on this idea, once an energy committee is established and
operating within a municipality it is plausible that those municipalities would have
greater local interest in energy issues, resulting in a mutual reinforcing feedback effect.
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In most cases energy committees and energy coordinators consider themselves
energy knowledgeable. When asked if they had “sufficient energy knowledge to answer
questions, create plans, and develop projects,” 70% agreed or strongly agreed. A number
of committee members and coordinators also have a professional career in the energy
industry as an energy consultant, energy utility worker (Green Mountain Power), or
employee of an energy non-profit (such as the Vermont Energy Investment Corporation).
Those who work in an energy field are drawing on their professional experience and
passion for energy issues as they lead and support local energy projects.
While overall energy actors believed they had sufficient energy knowledge,
municipalities with committees were more confident of their information base than
municipalities with only an energy coordinator as the sole energy actor. Municipalities
with a committee and a coordinator had a 78% agreement (5% disagreement) with having
sufficient energy knowledge to act, whereas only 53% of the energy coordinator only
municipalities agreed (16% disagreement) (Figure 17). This trend emphasizes the less
prepared and even less willing nature of many energy coordinators that are working
alone. In conversations with energy actors a number of energy coordinators mentioned
being the energy coordinator “by default”, in the absence of anyone else wanting the
position. Most energy coordinators are appointed, but some may not have wanted the job.
Selectboards may feel obligated to appoint an energy coordinator whether or not there is
someone interested in taking on the position. One coordinator said she “was in the wrong
place at the wrong time” and was appointed the energy coordinator at a selectboard
meeting. Another cynical coordinator stated, “If they really wanted someone to do
something they could have appointed someone else.”
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Figure 17: Energy knowledge based on energy actor set-up.

Energy actors were asked how many volunteers supported their efforts by taking
on activities such as working at an event, going door-to door, or collecting energy data.
On the whole the level of volunteer engagement with energy actor projects was low. One
quarter (24%) of energy actors had no volunteer support in the past year. Almost two
thirds (64%) had fewer than 10 volunteers in the past year. Three committees
(Waterbury, Brattleboro, and Thetford) had 20 or more volunteers in the past year. These
committees have significantly more resources and organizing capacity to draw on as they
are all associated with energy non-profits (Waterbury Local Energy Action Partnership,
Brattleboro Climate Protection, and Sustainable Energy Resource Group respectively).
Despite the low level of volunteer engagement energy actors are versatile
communicators utilizing a variety of communication methods. Postering, newspapers,
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community calendars, and town websites are all used by more than half of the energy
actors (Figure 18). Other means of communication used by energy actors (and not listed
in the survey question) were email list serves, mailings, direct phone calling, flyers,
television, door-to-door, town meetings, and municipal newsletters or reports.
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Figure 18: Communication methods used by energy actors.

The frequency of energy actor interaction with municipal entities and external
partners is limited, indicating that many energy actors take a relatively autonomous
approach to energy action in their municipality. A full 90% of energy actors interact with
their selectboard at least a few times during the year (69%) and up to once a month or
more (21%) (Figure 19). The Vermont Energy Investment Corporation (Efficiency
Vermont included, VEIC/EVT) has the second most frequent level of interaction, with
81% of energy actors working with them during the year. Energy actors are working with
VECAN, other town energy committees (TECs), and their RPC at similar levels, though
one quarter (or slightly more) of the energy actors do not work with these three entities at
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all. Almost half (45%) of energy actors work with their town manager, while well more
than half (60%) are working with their municipal planning commission. Energy actors
have only occasional interaction with external energy and advocacy groups, such as the
Sustainable Energy Resource Group (SERG), Renewable Energy Vermont (REV), the
Vermont Public Interest Research Group (VPIRG), the New England Grassroots Fund
(NEGEF), and the Vermont Energy Education Program (VEEP).
How$o%en$does$your$energy$commi1ee$(coordinator)$interact$with$the$following$groups?$$

#

Once#a#month#or#more#
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Figure 19: Frequency of energy actor interaction with individuals and organizations. Percentages
that do not add up to 100% reflect missing survey responses.

Energy actors were asked about the usefulness of networking and information
sharing events. The annual VECAN Conference was the most useful event, with not quite
half (44%) of energy actors finding the conference very useful. Roughly a quarter (29%
and 27%) of energy actors found local and regional energy events to be very useful, with
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another half (47% and 46%) finding these events somewhat useful. Over half of all
energy actors have not been to the REV Conference.
In order to assess energy actors use of guides and resources developed by nonprofit and government partners, respondents were asked, “What energy related resources
has your energy committee (coordinator) used for planning and implementation
purposes?” Almost three quarters (72%) of those responding (n=54) have used the Town
Energy and Climate Action Guide and another half (54%) have used the Municipal Street
Lighting Guide (Figure 20). A little more than a third (37%) of the energy actors have
used the VT Comprehensive Energy Plan and one quarter (26%) have accessed the online
Renewable Energy Atlas. Actors noted EPA’s portfolio manager as another resource.
What'energy'related'resources'has'your'energy'commi6ee'(coordinator)'used'for'
planning'and'implementa:on'purposes?'(Check'all'that'apply)'
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Energy#Planning#&#Implementa2on#Guidebook#
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0%# 10%# 20%# 30%# 40%# 50%# 60%# 70%# 80%#
Percent'of'energy'actors'that'have'used'each'resource'
Figure 20: Resources utilized by energy actors.

In terms of financial opportunities Efficiency Vermont provides funding to the
greatest number of energy actors. Of those energy actors who provided information on
funding sources (n=57) 72% receive funding from EVT, or the VEIC (Figure 21). RPCs
are the second largest source, providing funding for 44% of energy actors. Within the
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sample, there are 23 towns (40%) that have voted to approve PACE. Vermont’s Clean
Energy Development Fund (CEDF) and Agency of Transportation have been an
additional source of funding for a few energy actors (30% and 16% respectively). There
are 12 energy actors (21%) that have received federal funding through the US
Department of Energy. Another three municipalities have received a different source of
federal funding from the American Recovery and Reinvestment Act (ARRA). Other
funding sources are the Vermont Agency of Natural Resources, Clean Air-Cool Planet
(science based climate focused non-profit), Town funding, and local businesses, nonprofits, or foundations (such as Ben & Jerry’s, NeighborWorks, Vermont Community
Foundation, and the Trust for Historic Preservation).
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Figure 21: Funding sources used by energy actors.

5.4.2.1 Energy Planning
Energy planning activities such as assessments, plan development, and goal
setting are pursued by many of the energy actors at varying degrees (Table 1). First,
almost 60% of the municipalities have had a baseline energy assessment (assessment of
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all town energy usage and sources) conducted. Municipalities have used online tools,
external professional auditors, regional planning commissions, and their own energy
actors to complete baseline energy assessments. Some of the organizations that have
supported baseline energy assessments are Building Energy (a comprehensive energy
services company based in Williston, VT), Efficiency Vermont (energy efficiency nonprofit), Green Mountain Zerodraft (an air sealing and insulation specialist), and Hand
Energy Services (provider of residential energy assessments). Two municipalities
completed an assessment with the help of an EPA summer intern, while another used the
EPA’s Portfolio Manager. Only one energy actor noted using the Renewable Energy
Atlas of Vermont for renewable energy data. One RPC that has taken a leading supportive
role is the Two Rivers-Ottauquechee Regional Commission (TRORC), which has helped
at least five municipalities with completing a baseline energy assessment.
Table 1: Percent of municipalities that have the specified planning elements.

Planning Element
Baseline energy assessment
Energy section (in municipal plan)
Energy plan (separate from municipal plan)
Specific energy reduction goals
Specific carbon neutrality goals
Evaluation

Yes
58%
84%
14%
32%
11%
34%

No
42%
16%
86%
68%
89%
66%

Even though towns and cities are required to include an energy section in their
municipal development plans (Vermont Statutes Annotated, 24 V.S.A. § 4382.) 16% of
the municipalities from the survey do not have an energy section in their plan. This may
reflect indifference for comprehensive planning in some towns. Out of the 69 energy
actors who answered whether they have an energy plan separate from the municipal plan,
only 10 (14%) said yes. Energy actors were also asked, “What energy planning (i.e.
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community visioning, establishment of goals, short or long term plan development)
activities have been undertaken by your energy committee (coordinator), if any? Please
describe.” Activities were diverse, ranging from writing the energy section of the
municipal plan to energy efficiency building audits and weatherization plans. One
municipality (Norwich) stated that they were doing their “own internal planning for 90%
renewable by 2050,” indicating their awareness and support of the Vermont
Comprehensive Energy Plan goal. Other energy actors stated planning activities such as “
we have created a high level mission statement” or “we did an assessment of all town
owned properties with solar potential.”
In terms of goal setting almost one third (32%) of the energy actors had specific
energy reduction goals for their municipalities. Some energy actors have quite lofty goals
(such as Cavendish, whose goal is “independence from fossil fuels”), while others are
more moderate (such as Pittsford, whose goal is to “replace all municipal street lights”).
Waterbury is another municipality with a bold goal “to be the greenest town in Vermont
by 2020.” In order to evaluate their progress Waterbury noted that they are “creating a
matrix of measures we can use to assess our progress and compare ourselves to other
towns.”
Another leading municipality in terms of goal-setting is Brattleboro with their
well-defined, measureable, and time-bound set of goals: “Increase locally generated
electricity from renewable sources to 10% of Brattleboro's total electricity consumption
by 2030. Increase the percentage of housing units supplied with solar domestic hot water
to 10% by 2030. Increase the share of Brattleboro commuters carpooling to 10% of all
commuters by 2030. Increase the percentage of weatherized homes to 50% of all units by
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2030.” Marshfield has some concrete goals as well to “Reduce electric consumption to
4.8 mWh/year by the end of 2015, Install 10 more photovoltaic and 10 more solar
thermal systems by the end of 2015, develop one or more group solar systems by the end
of 2015, if there is interest.”
Other goals listed by energy actors were “15% improvement” (Greensboro), “net
zero buildings” (Charlotte), “button up 100 of the 860 houses in town” (Tunbridge), and
“reduce fossil fuel usage by 50% between 2009 and 2020” (South Hero). Some of the
energy committees with energy reduction goals have developed their goals to match the
energy goals laid out by the State of Vermont or another organization, such as Efficiency
Vermont or the EPA. In 2013, Norwich is following Efficiency Vermont’s Home Energy
Challenge, which sets a goal of weatherizing 3% of the homes in a community (town) in
one year. Richmond’s goal is a 10% or more reduction in energy use as outlined by
EPA’s Community Energy Challenge.
Finally, energy actors were asked if they had specific carbon neutrality goals for
their municipality. Only one tenth (11%) of the energy actors had carbon neutrality goals.
While Montpelier has a goal of being the “first carbon neutral state capital,” Tunbridge is
seeking to be “100% carbon neutral by 2020.” Two of the more established and more
active municipalities in terms of energy organizing have taken a more technical and
nuanced approach in terms of framing their carbon reduction goals. Middlebury’s goal is
“10% carbon reduction by 2012 (targets building heat loss and single occupant car
transportation).” Brattleboro’s goal is to “Reduce carbon emissions in Brattleboro to 30%
below 2010 levels by 2030. Reduce emissions from municipal and school district
operations 20% below 2010 levels by 2030.”
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One third of the energy actors measure and evaluate their local energy activities
and outcomes. Evaluation metrics vary widely and include before and after utility data,
the number of households weatherized, attendance at events, energy and fuel savings, etc.
Brattleboro uses externally developed software to record their progress - “We
periodically measure energy use and carbon emissions by the community and
municipality using software provided by ICLEI-Local Governments for Sustainability.”
5.4.3 Energy Activities
Energy actors were asked to indicate the level of priority and the level of activity
for 16 energy initiative categories (complete results in Figure 22 and Figure 23).
Respondents could choose from three options for the level of priority: “Not a priority,”
“Somewhat a priority,” and “A high priority.” There were also three options for the level
of activity: “Not active,” “Somewhat active,” and “Very active.” The total number of
respondents that answered some portion of this question was 67, with n values for each
energy initiative varying from 62 to 66 for priority levels and 56 to 63 for activity levels.
All energy actor percent values are calculated based on the portion of the sample that
answered for each specific energy initiative. Energy in municipal buildings was found to
have both the highest average priority level and the highest average activity level (Figure
24) with 63% of the energy actors selecting “A high priority” and 44% selecting “Very
active.” Only 6% of energy actors stated that energy in municipal buildings was not a
priority, with only 16% not active in this area. This focus on energy in municipal
buildings is logical given the high percentage of energy actors that are acting in an
official municipal capacity. Energy audits, weatherization projects, and retrofits of town
halls, garages, and libraries are the most common efforts. Energy education is a close
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second in terms of average priority and activity, with 60% of energy actors selecting “A
high priority” and a large majority (83%) of energy actors being active (73% “Somewhat
active” and 10% “Very active”). Energy actors noted carrying out energy fairs and
festivals, energy-focused movie series, building tours, energy efficiency seminars and
talks, community competitions (like an icicle photo contest), and other public forums.
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Figure 22: Priority levels for all energy initiatives (ordered by average priority from high to low).
(Individual values are rounded and may not total 100%.)

Initiatives that focus on energy efficiency and conservation are also widely
conducted (and important based on priority levels). Three quarters (74%) of energy actors
are implementing (active in) weatherization efforts, home energy audits, and the Vermont
Home Energy Challenge, with another 67% conducting residential energy efficiency
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efforts. Municipal street lighting campaigns are implemented by two thirds (66%) of the
energy actors. Additionally, energy in schools was a priority (either somewhat a priority
or a high priority) for 88% of energy actors, though only 57% of energy actors were
active (either somewhat active or very active). School projects ranged from
weatherization and efficiency initiatives to renewable energy development projects.
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Figure 23: Activity levels for all energy initiatives (ordered by average activity from high to low).
(Individual values are rounded and may not total 100%.)

Cooperative and community owned renewable energy initiatives were considered
a high priority by a third (34%) of energy actors, somewhat a priority by a third (32%),
and not a priority by a third (34%). More than half (55%) of the energy actors were
active in community owned renewable energy projects. Transportation initiatives were
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considered a priority by 61% of energy actors, with 55% being active in this area. About
half of the energy actors found policy advocacy (47%) and land use planning (50%) to be
a priority. While 40% of energy actors said food systems were a priority only 26% were
active. Finally, youth projects (non-school) and district energy systems were the two
lowest priority and lowest activity energy initiatives. About a quarter of energy actors
stated that district energy systems (27%) and youth projects (26%) were a priority, while
less than 15% were active in these areas.
By coding (assigning the answer choices values of 0,1, and 2) and averaging the
priority and activity choices for each energy initiative category the difference between
energy actor aspirations (priority level) and actions (activity level) could be determined
(Figure 24). A number of the higher priority initiatives had significantly lower activity
levels with relatively large difference (delta) values. Energy education had the largest
difference between priority and activity. Overall, energy actors were 40% (Δ=.62) less
active in the energy education arena than they aspired to be. It appears that while energy
education is considered one of the primary measures of energy actors in terms of priority
there is more difficulty in executing energy education as compared to other initiative
areas. As an exercise in building awareness and providing resources energy education
may take more coordination, time and volunteer support than some of the other more
technically focused energy initiatives.
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Figure 24: Average (coded) activity level and priority level of energy initiatives.

Weatherization efforts, home energy audits, residential energy efficiency efforts,
and energy in schools also have larger differences from priority to activity levels, while
not as large as energy education. Also interesting is the almost equal levels of priority and
activity found in the municipal street lighting campaign category. If energy actors believe
it is a priority to undertake municipal street lighting campaigns they are generally able to
effectively take action. Municipal street lighting campaigns may be considered low
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hanging fruit, since it is one of the easier initiatives that requires less effort and still
provides tangible benefits to municipalities. Efficiency Vermont is probably a key reason
for the success of municipal street lighting campaigns. Efficiency Vermont has made
municipal street lighting projects an organizational priority, creating a resource guide and
supporting communities with technical and financial support.
Energy actors were asked, “If the priorities and activities (identified in the
previous question) are different, what factors affected your energy committees ability to
pursue your priorities?” Of the 38 energy actors who answered this open-ended question
half (50%) said time was a factor affecting their ability to pursue their priorities. Energy
actors stated, “time is our limiting factor…we care about all of the items above, but have
to choose which we will work on” and there is a “lack of energetic volunteers with
available time to commit.” Going hand in hand with time, energy actors noted personal
energy (13%) and support (16%) as limiting factors. The small size of committees and
lack of support was evident in energy actor comments about what factors limited their
ability to act. One committee said they were limited by “time and energy” and they “need
a reboot.” Another energy actor stated, “We struggle with workload being such a small
committee and are constantly looking for new members.” Mentioning ‘people power’ a
committee commented that “The ‘somewhat active’ represent a realistic assessment of
the amount of time and people power that we have. We would be very active on many of
these categories if we had a bigger committee.” One actor noted a desire to do more
stating a factor as, “Personal energy level to do the daunting outreach needed. I feel we
should be doing door to door and there is not enough energy to do that on any large
scale.”
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Almost one fifth (18%) of energy actors noted money as a limiting factor.
Pittsford said, “We have no funding at all - so the volunteers have nothing to work with.”
Remarks such as “no line item in town budget” and “financial feasibility” highlight this
major hurdle. Other limiting factors mentioned were a lack of power or control for
decision-making and apathy and weakness (“human frailty”) in the local population.
5.4.3.1 Attitudes Towards Renewable Energy Resources
Energy actors were asked the extent to which they opposed or supported various
renewable energy resources. Some energy actors did not feel comfortable answering. One
energy actor stated, “I can't speak for the whole group and we haven't taken a policy
stance. Plus, I think all of us would address any of these in a situational context rather
than all or nothing.” This sentiment was evident throughout the answers with a large
proportion of energy actors choosing “Indifferent/not considered” for renewable energy
sources that are more controversial (such as commercial wind) or less mainstream (such
as geothermal).
Solar energy was strongly supported with 86% of energy actors supporting solar
photovoltaic and 79% supporting solar thermal (Figure 25). Small or micro-hydro and
biomass were supported by approximately 60% of energy actors. Small or community
wind and geothermal were supported by half (53% and 49% respectively) of energy
actors. Biofuels and conventional hydro had even less support at 44% and 39%
respectively. Commercial wind found support from 27% of energy actors with 11%
opposition. Vermont has had a great deal of discourse in regard to commercial wind
development on its ridgelines and municipalities have been vocal in their support or
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opposition. Additionally, there was small amounts of opposition over conventional hydro,
biofuels, biomass, and geothermal as well.
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Figure 25: Attitudes toward renewable energy resources.

Solar energy was strongly supported with 86% of energy actors supporting solar
photovoltaic and 79% supporting solar thermal (Figure 25). Small or micro-hydro and
biomass were supported by approximately 60% of energy actors. Small or community
wind and geothermal were supported by half (53% and 49% respectively) of energy
actors. Biofuels and conventional hydro had even less support at 44% and 39%
respectively. Commercial wind found support from 27% of energy actors with 11%
opposition. Vermont has had a great deal of discourse in regard to commercial wind
development on its ridgelines and municipalities have been vocal in their support or
opposition. Additionally, there was some opposition over conventional hydro, biofuels,
biomass, and geothermal as well.
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5.4.3.2. Specific Projects and Major Accomplishments
Energy actors described their biggest accomplishments of the past two years in
detail (for complete text of accomplishments see Appendix C). Securing grants for audits
and energy efficiency initiatives, and weatherizing town and school buildings were
common accomplishments. Energy actors conducted air sealing and insulation initiatives,
completed with their own volunteer time in some cases. Retrofitting municipal buildings
were typical projects, such as one municipality who “finished a stimulus-funds enabled
comprehensive retrofit of our town garage at a total cost (including volunteer labor) of
about $65,000.” A number of municipalities noted following strategic data driven
approaches such as one town that took a “Comprehensive 6 facet approach to the
elementary school energy deficiencies” and another that “…gathered the energy usage
data for all of the town buildings for tracking… We are beginning to use this data to help
us put together a recommendation to the Select Board for efficiency improvements, and
to track the effectiveness of those improvements.” Button Up (home energy efficiency
education program) workshops and other educational events are also a part of many
energy actors regular activities. One municipality said, “home visits, energy fairs, and
training events are leading people to weatherize.” Another stated, “We organized a local
energy fair bringing together over 30 contractors and suppliers specializing in energy
related products and activities. This was well attended… and re-vitalized the energy
discussion in town.” The Vermont Home Energy Challenge (VHEC), organized by
Efficiency Vermont, is a principal activity of many energy actors as well as Property
Assessed Clean Energy (PACE) campaigns to be formally listed as a PACE district.
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Municipal street lighting campaigns were frequently mentioned. Efficiency
Vermont has been a major driving force and source of support with street lighting
projects since launching their street lighting initiative in 2010. Street lighting projects
generally involve an evaluation of all lighting, removal of unnecessary lighting, and
replacement of older less efficient lights to light-emitting diode (LED) lighting.
Municipalities have made important gains in terms of energy and cost savings through
street lighting campaigns often removing a noteworthy amount of their municipal
streetlights. One energy actor stated, “In 2011 and 2012 I conducted a streetlight
inventory and the town removed 10 of their 83 streetlights and Green Mountain Power
replaced the remaining lights with LEDs,” and another said they were, “Changing all
streetlights to LEDs and identifying 50 lights to be removed.”
Small renewable energy projects, especially solar photovoltaic electricity
generation on town buildings or land, are less frequently initiated though still reported.
Two example projects are: “installation of a 13kW photovoltaic system on the Public
Safety Building using $36,000 ARRA and VECAN grant funds,” and “installation of 25
Solar Trackers that supply over 25% of the municipal electricity.” Political or community
activism was not a major part of energy actor work. The sole listed accomplishment of
one town, Bennington, was successful opposition to the construction of a large fossil fuel
based heating system. Bennington stated, “A little over 2 years ago (we) stopped the
regional hospital from building a new 50 million dollar oil-fired heating system.”
5.4.4 Strengths, Challenges, and Needs
Self-described energy actor strengths can be grouped in to three types: aptitude,
commitment, and relationships. Well more than half (58%) of the energy committees who
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answered this question (n=53) expressed having strengths that can be typed as aptitude,
such as knowledge, skills, and abilities. Energy literacy and technical knowledge were
most commonly mentioned, with communication, grant writing, and organizing skills
also noted. Energy actors described their high level of energy knowledge with statements
that highlighted their strengths as, “extensive background in energy related topics,” and
“considerable experience and expertise for weatherization and solar projects.” One
energy committee described the diversity of knowledge and skills of their membership in
terms of each individual member on the team, “We have one builder, one energy auditor,
one person knowledgeable in finance, and one community organizer.”
Almost half (47%) of the energy actors expressed their commitment as a strength.
Energy actors noted having dedicated positive members that have genuine interest and
concern about energy issues. Energy actors described themselves as having “belief” in
the cause, “persistence”, “passion”, “tenacity”, and “dedication.” Finally, less than a third
(30%) of the energy actors noted their strong relationships as being a strength. Energy
actors described having a close connection to municipal government entities, such as the
selectboard, planning commission, or development review board, or town staff, such as
the town manager, zoning administrator, or town planner. These relationships were
described as “positive”, “cooperative”, and “supportive.” A relationship with municipal
leaders was the most often cited type, though some energy actors spoke about good
connections with community groups or citizens as well.
The greatest number of energy actors communicated money as a need. Half (53%)
of the energy actors said they needed “money”, “funding”, “a budget”, “financial
support”, or “incentives.” A third (35%) needed time or labor in one form or another.
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They needed “more people to join the committee”, more “time to commit to projects”,
“paid support”, and “more people-hours spent.” Other needs were support, either from
the town (leadership) or the community (volunteers). A few energy actors talked about
needing technical support, such as strategic guidance and access to resources, while a few
more mentioned education and awareness as critical to their efforts. One actor answered
the question of what do you most need with the statement, “a higher tax on fossil fuels.”
Predictably, the biggest challenges faced by energy committees mirrored the
needs. A lack of time and a lack of money were the top two most stated challenges. Two
fifths (41%) of energy actors said time was one of their biggest challenges, while a third
(31%) said money. Some energy actors pointed out their time challenges as, “We are all
volunteers with limited time,” “people are just too busy,” and “we lack the time to do all
we need to do.” Keeping energy actors motivated can be a challenge since energy efforts
are solely volunteer led and run. One energy actor described their biggest challenge as
“burn out.” Another challenge raised by a quarter (27%) of energy actors was apathy or
indifference in the community. Related to this lack of citizen interest, 14% of energy
actors felt they didn’t have the support or engagement they needed to accomplish their
goals. A very small number (5%) of energy actors felt that education and outreach
(especially communications) was a big challenge. Three committees interpreted the
question thematically and said one of their biggest challenges was transportation.
Specifically, these energy actors said the challenge was “Developing transportation
alternatives in a rural state,” and “Transportation is the Achilles heel of liberal, climateconcerned Vermont, and I don't see progress toward solving it.”
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5.4.5 Structural Analysis Insights
The presence of energy actors can be observed to align with Vermont population
centers and the highway system (Figure 26). Hypothesis testing of municipal population
and energy actor presence or absence resulted in statistically significant results in support
of this visual observation. Energy actors are more likely to exist in higher population
municipalities (p=.0003). Income also had a relationship with energy actor presence or
absence, with higher income municipalities more likely to have an energy actor
(p=.0142).

Figure 26: Geographical distribution of low and high activity energy actors.
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As this evidence supports, the ability of Vermont municipalities to establish an
energy actor is heavily influenced by the size and wealth of the municipality. Larger
municipalities have more access to human and financial capital providing impetus for the
formation of energy actors. However, when examining aggregate activity of the survey
sample, only population (not income) was found to have a relationship with aggregate
energy activity (p=.01). Figure 26 shows the geographic distribution of energy actors
clustered in to low and high classes by aggregate activity. Higher activity energy actors
are generally located in or near Vermont’s cities and larger towns.
It appears that population has a slightly stronger effect on activity than income.
The availability of people to initiate, lead, and support energy activities is critical in terms
of outcomes. This finding is consistent with Bedsworth and Hanak’s (2013) California
study, which found that community size had a stronger influence, as compared to income,
on the adoption of climate actions at the local level. When examining categorical energy
activity data, income and population had no further significance, except for
weatherization. Higher income municipalities were more likely to undertake
weatherization activities, highlighting the clear financial requirements of weatherization.
It’s predictable that energy actors will have an easier time advancing weatherization
initiatives where the median household income and discretionary income is higher.
Table 2 outlines the independent variable cluster classes, while Table 3 reports the
results of the structural analysis for both aggregate and categorical activity data. In terms
of aggregate activity four factors were found to have statistical significance on the level
of activity: the set-up of energy actors, committee organization, budget, and volunteers.
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Table 2: Independent variable cluster classes.
Category

Variable

Demographic

Income
Population
Actor Set-Up

Structure

Resources

Planning

Survey
Question
--2

Class 1

Class 2

Class 3

Low
Low
Has only an
energy
committee
Independent

High
High
Has only an
energy
coordinator
Municipal

--Has a
committee and
a coordinator
--

At least one
local official
member
No
5 or more hours
per month
Occasionally or
regularly
Did not agree
(neither agree
nor disagree,
disagree,
strongly
disagree)
Fewer than 10
High network
interactions
(about once a
month or more
than once a
month for
another internal
actor)
No
No
No (none)

--

Organization
*
Local
Officials *

6
11

No local official
members

Budget
Time *

12/42
14

Interest

15/43

Yes
Less than 5
hours a month
Never or rarely

Knowledge

16/44

Agree (strongly
agree or agree)

Volunteers
Network

17/45
19/47

None
Low network
interactions (not
at all or a few
times during the
year for another
internal actor)

Baseline
Plan
Goals

21/49
23/51
25/26/
53/54
31/59

Yes
Yes
Yes (at least one)

Evaluation

Yes

-----

10 or more
--

----

No
-* These variables examine committees only.

Municipalities that have both an energy committee and a designated energy
coordinator were more likely to have high activity levels, whereas municipalities with
only an energy coordinator were the least active. Having both a committee and a
coordinator provides a strong and strategic platform with which to conduct energy action.
The energy coordinator generally acts as a direct link back to the municipal government,
bringing an official voice and legitimate responsibility to energy committee work.
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Additionally, energy committees that are officially municipal bodies exhibited higher
levels of activity than independent committees. Organizing and implementing local
action through the municipal government is common of Vermont’s independent towns, so
it is not unusual for energy action to follow this pattern. Municipal energy committees
may be empowered with greater authority when reaching out to citizens and establishing
partnerships.
Energy actors that have access to budgetary funds (no matter how small the
amount) have higher activity levels. Access to money may both reinforce the importance
of energy actor work, as well as enable small and early successes. Secure funds may be
particularly useful for communication costs and energy education and outreach activities,
where displays and materials are used. Finally, energy actors that engaged more
volunteers were able to take on more activities at higher levels resulting in higher
aggregate activity. Volunteers are a crucial source of support, especially for residential
efficiency efforts and competitions like the Vermont Home Energy Challenge, which rely
heavily on outreach.
Differences in structural, resource, and planning characteristics showed an effect on
whether or not energy actors were active or not active in categorical energy initiatives.
Just as the set-up of energy actors influenced aggregate activity it also had a relationship
to three of the more common energy activities: weatherization efforts, home energy
audits, and the Vermont Home Energy Challenge. Municipalities that have an energy
committee and an energy coordinator were more likely to participate in these three
activities. Energy committees that are official municipal bodies were found to be more
likely to take on municipal building work and youth projects. Committees that had at
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least one committee member who was also an elected official or a local government staff
did not show higher levels of aggregate or categorical activity.
Table 3: P-values for Pearson chi-square testing of variable pairs. Significant results (p-values ≤ .05)
are shaded.

Structural

Demographic

Land use

Youth

Food

District energy

Community renewables

Transportation

Way to Go!

Policy

Schools

Municipal buildings

Audits

Weatherization

Efficiency

VHEC

Street lighting

Education

Activity (aggregate)

Activity (categorical)

Income 0.196 0.553 0.845 0.087 0.935 0.018 0.261 0.321 0.875 0.957 0.343 0.137 0.866 0.189 0.643 0.382 0.704
Population 0.013 0.697 0.073 0.510 0.525 0.562 0.939 0.602 0.768 0.055 0.063 0.113 0.370 0.156 0.983 0.827 0.956
Actors 0.005 0.063 0.444 0.033 0.148 0.004 0.001 0.957 0.902 0.479 0.087 0.336 0.249 0.882 0.979 0.256 0.757
Organization* 0.031 0.892 0.201 0.353 0.342 0.656 0.686 0.029 0.063 0.490 0.208 0.251 0.462 0.920 0.685 0.047 0.872
Members * 0.747 0.896 0.610 0.237 0.628 0.908 0.860 0.963 0.750 0.821 0.816 0.916 0.177 0.918 0.476 0.579 0.114
Budget 0.002 0.207 0.124 0.896 0.224 0.158 0.191 0.048 0.203 0.151 0.165 0.043 0.036 0.188 0.289 0.897 0.587

Resources

Time * 0.217 0.832 0.511 0.483 0.334 0.073 0.315 0.782 0.380 0.272 0.906 0.380 0.119 0.412 0.060 0.732 0.962
Interest 0.181 0.767 0.097 0.820 0.027 0.336 0.107 0.161 0.967 0.181 0.739 0.098 0.052 0.120 0.730 0.897 0.330
Knowledge 0.080 0.172 0.197 0.022 0.037 0.294 0.022 0.120 0.345 0.009 0.364 0.012 0.028 0.371 0.633 0.147 0.458
Volunteers 0.014 0.379 0.770 0.192 0.342 0.169 0.088 0.279 0.688 0.074 0.731 0.091 0.222 0.258 0.470 0.195 0.430
Network 0.659 0.639 0.279 0.756 0.947 0.384 0.356 0.747 0.623 0.339 0.890 0.765 0.532 0.035 0.822 0.909 0.855

Planning

Baseline 0.570 0.312 0.214 0.290 0.109 0.812 0.770 0.324 0.114 0.028 0.579 0.258 0.269 0.152 0.604 0.767 0.019
Plan 0.914 0.818 0.404 0.767 0.837 0.647 0.624 0.550 0.816 0.012 0.103 0.296 0.125 0.000 0.628 0.458 0.980
Goals 0.126 0.622 0.139 0.440 0.892 0.050 0.536 0.471 0.111 0.001 0.011 0.004 0.174 0.371 0.028 0.546 0.097
Evaluation 0.931 0.046 0.396 0.273 0.094 0.099 0.273 0.878 0.349 0.492 0.217 0.185 0.187 0.702 0.122 0.039 0.388

* These variables examine committees only.

Budget and knowledge were the two most significant factors in terms of
resources. An association was found between energy actors that had a budget and
participation in municipal building work, transportation initiatives, and
cooperative/community-owned renewable energy projects. Energy actors that claimed
they have higher degrees of energy knowledge were associated with participation in the
more technical activities of home energy audits, residential energy efficiency efforts, and
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the Vermont Home Energy Challenge. Energy expertise allows energy actors to have an
easier time organizing and carrying out these technical tasks. Having energy knowledge
also appears to be associated with three less common energy activities: policy advocacy,
transportation initiatives, and cooperative/community-owned renewable energy. Energy
actors who have more experience and a deeper understanding of energy issues are likely
more willing and more able to participate in more challenging and complex activities.
Policy advocacy and transportation initiatives have a wider scope that reaches beyond the
border of the municipality as opposed to the more common activities, which are often
focused on tangible and immediate energy and cost savings. Energy knowledgeable
actors may be coming at energy action from a broader more informed perspective that
acknowledges the interconnections of energy systems and enables them to go beyond the
more standard activities.
Also, energy actors that participate in district energy system projects were found
to have higher levels of network interactions with other internal municipal actors.
Developing district energy systems is an involved process that requires continued
communication and collaboration from multiple parties. Energy actors who are pursuing
the development of district energy systems are more likely to interact with their planning
commission, selectboard, or the town manager once a month or more often. Ongoing and
frequent interaction appears to be a key ingredient of district energy system initiatives.
Finally, energy actors that engage in energy planning efforts are more likely to take a
long-term and more comprehensive approach to energy organizing in their municipality.
Energy actors that conducted baseline energy assessments, created energy plans (separate
from the energy section of the municipal plan), and developed specific goals are more
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likely to participate in policy advocacy. These energy actors appear to be approaching
energy action using tactical approaches and intentional strategy. Those energy actors who
have an energy plan are also more likely to be working on district energy projects. Lastly,
energy actors who have set specific energy reduction or carbon neutrality goals are more
often participating in transportation and food system initiatives. Energy actors who
conduct planning efforts display recognition of the challenging and extensive nature of
energy production and consumption patterns, as well as a holistic and comprehensive
approach for addressing energy system change. Energy actors who are more naturally
prone to planning may have a propensity and a willingness to come at energy issues in a
systemic way.
5.5 Conclusion
This research surveyed local energy actors in Vermont to develop a baseline
understanding of their structure, processes, and activities, and to evaluate their capacity
for supporting an energy transition. Correspondence with the 120 identified local energy
actors, during the survey collection phase, revealed that 25% of the energy actors were no
longer active. This finding parallels the conclusion of G. Walker et al. (2007) in their UK
study of community-based localism in renewable energy policy, who argue that it “will
be necessary to guard against … the longer term dissipation of grassroots energies.” This
major reduction in local energy actor groups raises questions about the potential and
facility of local energy actors to maintain their structure and sustain activity. Is the
dissolution of energy committees and coordinators related to loss of motivation,
confrontation with obstacles, lack of support, or other factors? Further research that
specifically examines how local energy actors are sustained would help answer these
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questions and aid energy non-profits, multi-level governments, and networks with
providing the appropriate support, recognition, and tools.
By holistically and qualitatively examining the structure, processes, and activities
of local energy actors in Vermont, attention was drawn to major strengths and challenges.
Some of the major strengths of energy actors are commitment, knowledge, and skills.
Commitment and dedication to the community, along with social and civic gratification
(the enjoyment of working with others and a desire to contribute), was found to be a
major driving force behind energy projects in Minnesota (S. M. Hoffman & HighPippert, 2010). It is not clear whether commitment and motivation of local energy actors
in Vermont leans more toward community connectedness values, environmental
concerns, or economic considerations. Understanding the spectrum of motivations in
Vermont may help shape the communication and outreach in support of local energy
actors. Generating broader participation using ‘symbolic resources’, such as shared
identity and a desire for strong self-reliant communities, has been shown to be a highly
effective strategy in Scotland community energy groups (Bomberg & McEwen, 2012). In
their analysis of United States and United Kingdom community energy case studies,
Hoffman et al. (2013) asserted that “framing community energy as an issue of public
values greatly facilitates the process of moving a community toward a common or shared
set of values.” Considering the strength of town pride in Vermont, increasing the use of
‘symbolic resources’ for messaging and communications, and utilizing a public values
framework, may provide a boost to local energy action in Vermont.
Many energy actors noted strong relationships as one of their key strengths. In
their California study (which surveyed 280 cities and 30 counties), Bedsworth & Hanak
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(2013) stated that partnerships and coordinated initiatives “can help overcome barriers to
local climate action.” The strength of interaction, engagement and collaboration between
local energy actors and public and non-profit agencies (such as VECAN, Efficiency
Vermont, and RPCs) is critical for effective local energy action. Local energy actors
recognized this critical function, such as Middlebury who stated, “VECAN is essential
support and Joey Miller at VNRC is an essential anchor. We could not be doing what
we’re doing without them.”
The robustness of a network matters, as Krause (2012) shows in their study of two
locally-focused national climate networks. Krause argues that the scope of coordination
and interaction needs sufficient structure to impact actions. Structural elements that
Krause identifies as key are: more formal membership arrangements (such as fees),
concrete commitments and milestones of membership, technical assistance, resource
access, and monitoring. The Vermont Natural Resources Council coordinates VECAN, a
partnership between four organizations. While VECAN provides many of the functions
Krause discusses, acting as a clearinghouse and providing information appears to be their
main support. Would the development of VECAN into an independent organization, with
more formal expectations, goals, and structures, enhance their ability to effect local
energy action programs and policy? RPCs may be able to play a stronger role as well,
considering their more formal structure and potentially increased access to resources.
Directing more support to RPC energy programs and increasing their regional
coordination and collaboration with local energy actors, in particular, could act as a
leverage point for energy action in Vermont.
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The two primary challenges communicated by local energy actors are time and
money. Volunteer committees and coordinators undertake local energy actions, with
small to no budgets. This lack of “staffing” and financial capacity is a major roadblock to
developing and sustaining local energy activities in small towns. Does the voluntary
nature of most local energy work being conducted by energy committees and
coordinators limit their facility to take action? While volunteers may be less bounded by
organizational structures or stipulations (allowing for creativity and innovation) they may
also lack the formal structure, resource and process support needed for significant
activity. A few of the more advanced local energy actors have developed an arrangement
such that they are the coordinator for a town in association with an official energy nonprofit (such as Brattleboro Climate Protection and Waterbury LEAP). This appears to
have enabled the community to benefit from increased energy coordination of an
individual who is no longer acting as a volunteer, since they are funded through their
non-profit job. State government expectations of town action, as indicated by the
Comprehensive Energy Plan, lay out a key role for energy committees and coordinators.
Increasing state support, to match this expectation, could strengthen the influence of local
energy actors. The structural analysis of this study showed that even minimal funds for
local energy coordination supports increased activity of local energy actors. Local energy
coordination grants could be one possible route for the state to provide financial
assistance to local energy actors in Vermont.
A major goal of this study was to examine the capacity of local energy actors
from a structural and systems perspective. Developing a framework in terms of
demographics, capacity, and activity supports a systems approach to identifying what
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types of capacity contribute to activity and effectiveness in local energy action.
Consistent with Bedsworth and Hanak’s (2013) California study, population was found to
have a stronger effect on activity than income. The availability of people to initiate, lead,
and support energy activities is critical in terms of fostering energy activity and
outcomes. There are four factors that were found to have a significant relationship with
activity level: 1) the set-up of energy actors (committee, coordinator, or both), 2)
committee organization (municipal or independent), 3) budget, and 4) volunteers. When
the set-up of local energy actors consists of both a municipal committee and a coordinator
there may be a stronger base of authority and knowledge from which to develop energy
activities. Energy committees allow for shared responsibilities and collaborative
development, while the energy coordinator has a defined role approved by the
selectboard. The last two factors, budget and volunteers, correlate back to the major
needs identified by local energy actors: money and time. Concerted efforts to
strategically provide funding for prioritized projects would be beneficial to local energy
action on the ground. Direct compensation for energy coordination would start to impact
the issue of time. Should energy system change on the local level be a volunteer effort?
Innovative states and municipalities that find a way to create energy coordination jobs,
with dedicated staff and secure funds, may find that they are leading the energy transition
and building community at the same time.
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CHAPTER 6: DISCUSSION
This dissertation research set out to examine local energy action in Vermont and
its role in an energy transition through the lens of municipal planning and local energy
organizing. In this final chapter I will discuss the limits of this research, review the major
findings as tied to the literature, and provide recommendations for further research.
First, I will revisit the research concentration. The two studies provided a base
level understanding of the focus and approach of local energy action in Vermont in the
context of energy transitions.10 The energy planning study conclusively determined the
degree of alignment between state and municipal planning, while the local energy
organizing study conducted an in-depth examination of the structures, processes, and
activities of local energy actors, with an emphasis on capacity. While a systems lens was
used for examination (in that interdependence was fundamental), the research was firmly
focused on actors and grounded in governance (strategy and management).
Limits to Research. Given the scale of change required, energy systems
innovation will need to consider not only governance aspects but also technological,
social, and economic factors of energy change, with an emphasis on learning from our
past and furthering our successes (Jefferson, 2008). This study neither considered the
status of technology innovation in the energy field, nor the role of markets, prices, and
financial mechanisms. Public opinion and expectation around energy systems was
examined only in the context of energy planning and actor motivations. Moreover, this
research did not take a scenario-based approach or seek to prescribe what the future
energy system should look like (other than the recognition that “sustainability” was a
10

Italics used throughout this paragraph to highlight and emphasize the core research themes.
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tenet of the transformation goals). Nor does this research focus on the study of major
energy challenges. Instead, the focus was on the process and management of energy
change. Additionally, a soft boundary was set to establish a sphere of focus around
“energy” governance. “Climate” (change) governance (from mitigation to adaptation) has
significant overlap and direct links with “energy” work. While climate themes and
climate-focused research were incorporated at times, a more exhaustive examination of
applied climate literature would have expanded the theoretical grounding.
From a methodological perspective this research took an exploratory approach,
utilizing content analysis and survey data collection. Additional research methods, such
as direct observation, interviews, and focus groups, could have been used to examine
specific areas of interest with more depth. In particular, a more concrete look at energy
system change and outcomes by the numbers may have helped in consideration of
defining and judging success. In other words, this research project may have benefited
from using indicators, performance measures, or established metrics to assess
quantifiable changes in energy use across the field of local energy actors. The collection
of energy use data and the accumulation, or calculation, of emissions data (i.e. emissions
inventories) at local and regional levels (e.g. household, municipal, county) may have
supported a fuller understanding of local energy change outcomes.
Finally, as this research was Vermont-focused its generalizability to other
contexts has limits. A primary goal of the project was to conduct participatory action
research that would yield insights and practical advice of value to local energy actors and
their collaborators in Vermont. Beyond this Vermont-focused participatory action
research objective, a case study of local energy governance in Vermont is particularly
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useful in providing lessons relevant to other U.S. states with comparable demographic,
political, and social situations. Increasing applied knowledge of the strategies, structures,
processes, and activities is central to adaptive energy system management. From a
scholarly perspective a Vermont focus makes for a scale and scope that is small (in terms
of population and area) in relation to most other states and regions. Thus, the narrow and
distinct demographic, political, institutional and civil landscape in Vermont may result in
conclusions less applicable to large diverse locales. Still, examining Vermont using a
transitions lens provides a richer understanding of conditions for energy system change in
the fields of local (or community) energy planning and governance broadly.
Major Conclusions. Broad reflection of this energy system research will be
framed around three central themes: multi-level perspective insights, community
engagement, and capacity considerations. I will discuss the most salient points as tied to
the literature, providing recommendations for points of intervention.
This research project examined the strategies, processes, and activities of local
energy action in Vermont to shed light on an energy system transition from a multi-level
perspective. A principal thread of inquiry within multi-level governance is the division of
climate and energy authority and associated policy innovation (Gupta, 2007). As climate
and energy policy and action is decentralized and lower-level government efforts become
increasingly more significant (Lutsey & Sperling, 2008) examining these bottom-up
energy activities and the interactions between multi-level actors gains importance. Geels
(2002) asserts that socio-technical reconfigurations occur when multiple levels link up
(through alignment and coordination) and reinforce each other. This dissertation research
examined the division and alignment of energy planning in Vermont between the state
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and municipalities, showing areas of strategy alignment (e.g. efficiency and smart
growth), areas of discord (e.g. natural gas expansion and commercial wind development),
and areas with lack of recognition at the local level (e.g. smart grid and rail). The role of
state planning and policy instruments in supporting local efforts was clear in both the
planning and organizing study. Greater activity was seen in the state emphasized areas
(such as the building efficiency focus). Increased state policy emphasis and activity
implementation in weaker areas of activity and alignment (such as vehicle programs and
smart grid education) would benefit local energy action outcomes on the ground.
The function of niche management is to allow many actors to interact within a
protected space fostering experimentation and variation (Kemp, Schot, & Hoogma,
1998). While Vermont has identified promising energy transition strategies (e.g. vehicle
electrification and combined heat and power) a next step would be providing concrete
resource or policy support that would allow for sufficient experimentation and
development. The identification of multiple technologies (to allow for co-evolution), as
well as learning and coordination (Kemp et al., 1998; Smith, 2007) are critical. As shown
in the local energy organizing study, Vermont’s local energy actors are both collaborating
with and following the lead of key institutions (e.g. Efficiency Vermont and VECAN)
and developing their own small-scale projects and experiments. Vermont experiments
appear to be too small and isolated with more collaborative emphasis needed on iconic
successful “project laboratories” (Cooke, 2011) and the coordination of resources (Smith
et al., 2005). A stronger link between local and state actors (and local experimentation
clusters) would support improved project and policy learning, acting as a stepping-stone
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for regime changes. More feedback and policy advocacy is needed between multi-level
actors, especially between the local level and the state government.
Local energy action in Vermont has largely been an effort of committed citizens.
In the context of social movements, studies have shown that community trust and public
participation in community energy projects is critical (Hirshfield & Iyer, 2012; Seyfang
& Haxeltine, 2012; Gordon Walker et al., 2010; Wolsink, 2012). The energy organizing
study of this research project revealed that volunteer participation in local energy actor
work is minimal. Focusing on community benefit and connection to place has been
shown to sometimes be a stronger motivator than personal benefit (Hoffman & HighPippert, 2010). While some Vermont towns do seem to frame energy change within a
broader perspective (i.e. East Montpelier, Middlebury, Bristol), costs and economic
benefits are the predominant frame and motivating factors of both municipalities and
local energy actors. Reshaping the conversation and approach in Vermont to include an
increased focus on public values (Hoffman et al., 2013), may enhance citizen
participation, foster shared values and vision, and promote greater acceptance of
renewable energy development. Shifting the framing of energy system change to focus on
synergistic goals, multiple objectives, and co-benefits (e.g. self-sufficiency, healthier
citizens, cleaner downtowns) in terms of broad community objectives may be another
possible refinement for local energy actors and municipalities to consider.
Regional distinction and town variation is an area of particular interest identified
from this research project. Variability in local culture and values and accompanying
differences in municipal and public support or opposition of energy projects was evident.
For example, natural gas opinion (e.g. Middlebury support, Cornwall opposition) and
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commercial energy project development stances (e.g. Woodford support, Charleston
opposition). Energy studies (Wolsink, 2012; Zoellner et al., 2008) have shown that
recognition of diversity and adaptation to the conditions (geographic, social, political) of
local settings is critical to advancing energy system change. Vermont’s independent
towns and local communities should be treated as unique, with efforts made to advance
the co-development of systems that fit the distinct community needs and identities.
The capacity of local energy actors to execute energy activities was shown to be
impacted both by the demographic characteristics of the community (population and
income), as well as the structural configurations (actor set-up) and resource capacity
(time and money). Community and organizational capacity may effect both the strategies
pursued and the outcomes (Hammer, 2009). Examining capacity in relation to
performance factors helps to make strategic decisions about the allocation of
responsibility and the points of intervention (Fredericksen & London, 2000).
Beyond increased staffing and funding, local energy actors may benefit from a
more strategic approach identified through prioritization and formalized commitments.
Local energy actor activities in Vermont are diverse, with municipal plan strategies
lacking priority or order. Local energy planning and organizing in Vermont could benefit
from the use of energy sustainability indicators, which have been used as diagnostic,
action-planning, and monitoring tools for identifying the most effective actions (Neves &
Leal, 2010). The capacity of local energy actors in Vermont may be further promoted
through an increased formalization and robustness (through paid membership,
commitments, trainings, assistance) (Krause, 2012) of the network of local energy actors
in Vermont, as realized through VECAN or RPCs.
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Future Research. As sustainability transitions and niche management research has
shown, building on successes and focusing on innovation is key. Vermont, and the field
of transitions research, would benefit from a closer examination of specific successful
local energy experiments and the use of sustainable energy indicators. A comparative
study that examines volunteer energy actors in other U.S. states would provide insight in
to local and regional differences in energy system change approach and activity. Further
emphasis on the role and use of public values in local energy system change in particular,
and motivation factors generally, is another area for future research. Continued research
efforts should be made to examine the interplay of authority, coordination, and capacity
in the multi-level governance efforts of energy system transition efforts.
Summation. In the article, “An energy vision: the transformation towards
sustainability - interconnected challenges and solutions,” van Vuuren et al. (2012) lay out
five major energy challenges: increasing energy demand, lack of energy access,
environmental risks, energy security concerns, and the need for a long-term focus. This
list provides a concrete framing for “why” energy transitions are important. From a
solutions perspective the authors argue that while technology and economic pathways
exist, governance across scales poses the most difficult challenge. It is the energy
transition realm of “who” (from a local perspective) and “how” (from a governance
perspective) that this research project concentrated on. Increased knowledge of
Vermont’s municipal energy planning and actor capacity benefits energy actors in the
field and expands academic and theoretical understanding of local energy governance.
Continued efforts should be made to foster interdisciplinary research that examines the
“how” of sustainable energy transitions and supports integrated solutions.
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APPENDIX A
Alphabetical List of All Cases
Municipal Plans retrieved from town websites or direct inquiry with municipal staff.
1. Andover
2. Benson
3. Braintree
4. Brattleboro
5. Brighton
6. Bristol
7. Brookline
8. Cavendish
9. Charleston
10. Cornwall
11. East Montpelier
12. Elmore
13. Essex Junction (Village)
14. Greensboro
15. Hartland
16. Hyde Park
17. Kirby
18. Landgrove
19. Leicester
20. Ludlow
21. Middlebury
22. Middlesex
23. Milton
24. Morgan
25. North Bennington (Village)
26. Pittsford
27. Proctor
28. Richford
29. Salisbury
30. St Albans
31. Tinmouth
32. Topsham
33. Tunbridge
34. Waitsfield
35. Wallingford
36. Weathersfield
37. West Fairlee
38. West Rutland
39. Winhall
40. Woodford
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Alphabetical List of All Codes with Descriptions (HyperRESEARCH Code Book)
Agriculture: promote renewable generation in our agricultural systems, on-farm
renewable systems
Biomass: biomass, biodigesters, wood, woodchips, pellets, biofuels, biodiesel
Buildings: audits, retrofits, weatherization, Energy Star, net zero energy construction,
passive design, building siting
CEP: Comprehensive Energy Plan (CEP), 90% by 2050, state energy plan, state energy
goals
CHP: combined heat and power
Climate/environment: climate change, global warming, natural disasters/disturbance,
environmental degradation, pollution, environmental protection or damage, acid rain
Commercial: support commercial energy generation or at least do not rule it out, talk
about commercial energy as an option, neutral on the issue, take an objective and case
specific approach
Community energy: community-owned, community-operated, district heating
Conservation: conservation, energy savings, energy reductions
Costs: reduce costs, save money, financial considerations
Economy: local economy, jobs
Efficiency: efficiency, electric efficiency, thermal efficiency, efficient appliances
Energy security: energy security, energy supply concerns, energy independence, selfsufficiency, self-reliance
Finance and funding: financing mechanisms, funding sources, purchasing policies,
incentives (e.g. PACE or CEDF)
Fuel switching: fuel switching, displace the use of fossil fuels for thermal and
transportation needs, biomass-based heating
Geothermal: geothermal
Hydro: hydro or water power
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Innovation and expertise: innovation, expertise, data collection, tracking, monitoring,
mapping, leading edge projects (e.g. use of life-cycle cost methodology for decisionmaking or establishment of energy reserve fund)
Natural gas: promotes or supports natural gas expansion
Outreach and education: Commitment to energy education and awareness activities
(e.g. energy fairs, energy tours, or energy competitions)
Partnerships and coordination: cooperation, communication, coordination, networking
Rail: support rail systems for passengers and transportation of goods
Regulatory policy and structures: energy policy, standards, codes (state or local level)
Renewables: promotion or development of renewable energy sources
Siting: energy siting awareness and concerns, viewsheds, maintaining scenic nature of
towns, community standards and zoning
Small-scale RE: small scale renewable energy generation, distributed, decentralized
energy, net-metering, standard offer program, residential scale
Smart grid: smart grid, smart meters
Smart growth: smart growth, compact development, vibrant downtowns, settlement
patterns, land use planning, sustainable communities, local foods
Solar: solar, solar thermal, solar photovoltaic
SOV alternatives: promote alternatives to SOV commuting, such as public transit,
rideshare, carpools, park and ride development, biking, walking
Sustainable forest management: responsible stewardship and management of forests
Transmission: transmission planning, peak load reduction, transmission reliability,
transmission line siting
Vehicles: vehicle programs that support low and zero emission vehicles, cleaner fuels,
electric vehicles, clean vehicle transportation infrastructure
Wind: wind
Wind concern: major concern about large wind developments, outright prohibition of
commercial wind and/or high elevation exclusion, do not support
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APPENDIX B
Email survey appeal sent via VECAN to energy actor contacts on June 3, 2013.
Dear Local Community Energy Leaders,
The energy work you do at the local level is so important, and we want to better
understand all you are accomplishing as well as how we might better support your
efforts.
I’m writing today to ask you to please take 10-15 minutes of your time to complete
an important survey.
The goal of this survey is to collect and record information about local energy initiatives
in Vermont. You have been chosen to complete this survey due to your role as an energy
committee chair or an energy coordinator (or both). VECAN is interested in a deeper
understanding of the needs and goals of energy committees, so we can identify
opportunities to better support your efforts. The survey is being conducted by Tarah
Rowse, a Ph.D. student from the University of Vermont, in partnership with VECAN.
Your response is important and your feedback will help shape the landscape of local
energy work in Vermont.
A few important things to note:
• Energy committee chairs should complete the survey themselves or choose just
ONE representative (with complete knowledge of committee activities) to take the
survey.
• Energy coordinators (even if you just wrapped up your term) should complete the
survey themselves.
• Energy coordinators, who are also energy committee chairs, should fill out the
survey as an energy coordinator as well as ask someone from your committee to
fill the survey out on behalf of the committee.
Click here to complete the survey: https://www.surveymonkey.com/s/vermontlocalenergy
The survey will be available for the next two weeks (closing on June 17). If you have any
questions, contact me at 802-223-2328 ext. 112, jmiller@vnrc.org or Tarah Rowse at
tarah.rowse@uvm.edu.
Thanks for all you do!
Sincerely,
Johanna Miller, VECAN Coordinator and VNRC Energy Program Director
www.vecan.net *** www.vnrc.org
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Complete text of survey administered online using SurveyMonkey.
Title & Logo

Page 1: Thank you for completing this survey and supporting local energy
initiatives in VT!
The goal of this survey is to collect and record information about local energy initiatives
in Vermont. We are asking every energy committee and every energy coordinator to
complete this survey. Energy committee chairs should complete the survey themselves or
choose one representative (with complete knowledge of committee activities) to take the
survey.
This survey is being conducted by Tarah Rowse, a Ph.D. student from the Rubenstein
School of Environment and Natural Resources at the University of Vermont, in
partnership with the Vermont Energy and Climate Action Network (VECAN). Your
participation is voluntary. If you have any questions or concerns about completing the
survey, you may contact Tarah by email at tarah.rowse@uvm.edu. If you have any
questions about your rights as a research subject, you may contact the University of
Vermont Research Protections Office by phone at (802) 656-5040.
Survey results will help identify the key successes and challenges around energy change
in Vermont at the local level. The results will inform an analysis about how the structures
and processes of energy committees and energy coordinators are supporting, or could
better support, a sustainable energy transition in Vermont. Upon completion of the
research the analysis and all data will be shared and available through VECAN.
VECAN's goal is to better understand the needs and goals of energy committees and, as
possible, work to better support and advance your efforts. This survey's results will help
inform that.
The survey is expected to take 15 to 20 minutes. Your response is important and will help
make a difference in the landscape of local energy work in Vermont. We appreciate your
time.
Page 2: Municipality Identifier
*1. What is the name of the municipality(ies) that you are working in?
*2. Check the box that best describes the set-up of energy actors in your municipality.
My municipality...
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•
•
•

Has ONLY an energy committee
Has ONLY an energy coordinator
Has an energy committee AND an energy coordinator

*3. Are you completing the survey on behalf of an energy committee or as an energy
coordinator? (Skip logic directs respondent to committee path or coordinator path.)
• Energy committee
• Energy coordinator
Committee Path
Page 3: Committee Information
4. What is the name of your energy committee?
5. What year was your energy committee established?
6. How is your energy committee organized?
• Independent of the municipal government
• Municipal committee
• Municipal subcommittee
• Other (please specify)
7. If your energy committee is a municipal subcommittee, what committee is it under?
(Skip this question if your energy committee is not a municipal subcommittee.)
8. Are energy committee members appointed or do they join independently?
• Appointed
• Join independently
• Some are appointed and some join independently
If any members are "Appointed", by whom?
9. Do any energy committee members receive compensation for work on the energy
committee?
• Yes
• No
If "Yes", for what and from what funding source?
10. How many people are formally a part of your energy committee?
Number of committee members
11. Are any of the following individuals also members of your energy committee?
(Check all that apply)
• Energy Coordinator
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• Town Manager
• Selectboard member
• City Council member
• Planning Commission member
• Development Review Board member
• School Board member
Other (please specify)
12. Does your energy committee have a budget for 2013?
• Yes
• No
If "Yes", how much?
13. How often does your energy committee meet?
• Monthly
• Bi-monthly
• Quarterly
• Semi-annually
• Other (please specify)
14. On average, how much time do energy committee members spend per month on local
energy activities? (multiple choice, only one answer)
• Less than 5 hours a month
• From 5 to 9 hours per month
• From 10 to 14 hours per month
• 15 or more hours per month
Page 4: Committee Capacity
15. How often are local energy issues discussed at your municipal (e.g. town or city)
meetings?
• Never
• Rarely
• Occasionally
• Regularly
16. To what extent do you agree or disagree with this statement: "Our energy committee
has sufficient energy knowledge to answer questions, create plans, and develop projects."
• Strongly agree
• Agree
• Neither agree nor disagree
• Disagree
• Strongly disagree
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17. In the past year, how many volunteers have supported the efforts of your energy
committee (e.g. gone door-to-door, worked at an event, collected energy data, etc.)?
• None
• Fewer than 10
• From 10 to 19
• 20 or more
• Don't know
18. Over the past two years, has your energy committee used the following methods to
communicate about your activities and events?
(Yes, No)
• Community calendars
• Web calendars (VECAN, 350VT, etc)
• Radio
• Newspaper
• Front porch forum
• Postering
• Energy committee website
• Town website
• VECAN website
• Efficiency Vermont blog
• Energy committee or personal blog
• Facebook
• Twitter
Other methods of communication not listed (please specify)
19. How often does your energy committee interact with the following groups?
(Not at all, A few times during the year, About once a month, More than once a month)
• Your Planning Commission
• Your Selectboard (or City Council)
• Your Town Manager (or Mayor)
• Other Town Energy Committees (other TECs)
• Regional Planning Commission (RPC)
• Vermont Energy and Climate Action Network (VECAN, as coordinated by
VNRC)
• Sustainable Energy Resource Group (SERG)
• Efficiency Vermont / Vermont Energy Investment Corporation (VEIC)
• New England Grassroots Environment Fund (NEGEF)
• Vermont Energy Education Program (VEEP)
• Renewable Energy Vermont (REV)
• Vermont Public Interest Research Group (VPIRG)
Others: Please list all other groups not mentioned above (separate by a comma).
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20. Which of the following networking and information sharing events have been useful
to your energy committee?
(Have not attended, Not useful, Somewhat useful, Very useful)
• Annual VECAN Conference
• Renewable Energy Vermont (REV) Conference
• Regional energy event
• Local energy event
Other events not listed (please specify)
Page 5: Committee Planning
21. Has a baseline energy assessment been conducted in your municipality?
• Yes
• No
If "Yes", by whom?
22. Does your municipal plan have an energy section?
• Yes
• No
23. Does your energy committee have an energy plan that is separate from the energy
section of the municipal plan?
• Yes
• No
24. What energy planning (i.e. community visioning, establishment of goals, short or
long term plan development) activities have been undertaken by your energy committee,
if any? Please describe.
25. Does your energy committee have a specific energy reduction goal(s) for your
municipality?
• Yes
• No
If "Yes", please provide the specific goal(s).
26. Does your energy committee have a specific carbon neutrality goal(s) for your
municipality?
• Yes
• No
If "Yes", please provide the specific goal(s).
Page 6: Committee Activities
27. Please indicate BOTH the level of priority AND the level of activity your energy
committee has for each of the following local energy initiatives.
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(Level of Priority: Not a priority, Somewhat a priority, A high priority)
(Level of Activity: Not active, Somewhat active, Very active)
• Energy education
• Municipal street lighting campaign
• Vermont Home Energy Challenge (VHEC)
• Residential energy efficiency efforts (other than the VHEC)
• Weatherization efforts
• Home energy audits
• Energy in municipal buildings
• Energy in schools
• Policy advocacy
• Way to Go! Vermont
• Transportation initiatives (other than Way to Go! Vermont)
• Cooperative/community-owned renewable energy
• District energy systems
• Food systems
• Youth projects (non-school)
• Land use planning
Other local energy initiatives not mentioned above (please specify)
28. If the priorities and activities (identified in the previous question) are different, what
factors affected your energy committees ability to pursue your priorities?
29. To what extent does your energy committee oppose or support the following
renewable energy resources?
(Actively oppose, Oppose, Indifferent/not considered, Support, Actively support)
• Small or Micro Hydro
• Conventional Hydro
• Biofuels
• Biomass
• Solar thermal
• Solar photovoltaic
• Small or Community Wind
• Commercial Wind
• Geothermal
Other renewable energy resources or systems that your energy committee is considering
(please specify).
30. Describe in detail your energy committees biggest accomplishments in the last two
years.
31. Does your energy committee measure and evaluate its local energy activities and
outcomes?
• Yes
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• No
If "Yes", briefly describe what kind of evaluation has been done, providing key measures
if available.
Page 7: Committee Resources
32. What financial opportunities has your energy committee taken advantage of? (Check
all that apply)
• Property Assessed Clean Energy (PACE) financing
• Clean Energy Development Fund (CEDF)
• New England Grassroots Environment Fund (NEGEF) Grant
• Safe Routes to School (VTrans)
• Regional Planning Commission (RPC) funding
• Efficiency Vermont (EVT/VEIC) funding
• US Department of Energy (US DOE) funding
• Others (please specify)
33. What energy related resources has your energy committee used for planning and
implementation purposes? (Check all that apply)
• Vermont's Comprehensive Energy Plan (PSD)
• Town Energy and Climate Action Guide (VECAN)
• Energy Planning & Implementation Guidebook for Vermont Communities
(VNRC/VLCT)
• Communities Tackling Vermont's Energy Challenges
• Municipal Street Lighting Guide (Efficiency Vermont)
• Renewable Energy Atlas of Vermont
• Weatherizing Town Buildings (Windham Regional Commission)
• Others (please specify)
34. What do the local energy actors in your municipality need to succeed? What support
or help do you most need?
35. What are the biggest challenges your energy committee faces?
36. What are the strengths of your energy committee?
Coordinator Path
Page 8: Coordinator Information
37. What year was the energy coordinator position established?
38. As the energy coordinator, are you elected, appointed, or did you volunteer?
• Elected
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• Appointed
• Volunteer
If "Appointed", by whom?
39. As the energy coordinator, who do you report to?
40. As the energy coordinator, how many hours per week do you work?
Hours/week
41. As an energy coordinator, are you paid?
• Yes
• No
If "Yes", from what funding source?
42. As the energy coordinator, do you have a budget for 2013?
• Yes
• No
If "Yes", how much?
Page 9: Coordinator Capacity
43. How often are local energy issues discussed at your municipal (e.g. town or city)
meetings?
• Never
• Rarely
• Occasionally
• Regularly
44. To what extent do you agree or disagree with this statement: "As an energy
coordinator I have sufficient energy knowledge to answer questions, create plans, and
develop projects."
• Strongly agree
• Agree
• Neither agree nor disagree
• Disagree
• Strongly disagree
45. In the past year, how many volunteers have supported efforts that you have led as an
energy coordinator (e.g. gone door-to-door, worked at an event, collected energy data,
etc.)?
• None
• Fewer than 10
• From 10 to 19
• 20 or more
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•

Don't know

46. Over the past two years, have you used the following methods to communicate about
the activities and events you lead as an energy coordinator?
(Yes, No)
• Community calendars
• Web calendars (VECAN, 350VT, etc)
• Radio
• Newspaper
• Front porch forum
• Postering
• Energy committee website
• Town website
• VECAN website
• Efficiency Vermont blog
• Energy committee or personal blog
• Facebook
• Twitter
Other methods of communication not listed (please specify)
47. As an energy coordinator, how often do you interact with the following groups?
(Not at all, A few times during the year, About once a month, More than once a month)
• Your Planning Commission
• Your Selectboard (or City Council)
• Your Town Manager (or Mayor)
• Other Town Energy Committees (other TECs)
• Regional Planning Commission (RPC)
• Vermont Energy and Climate Action Network (VECAN, as coordinated by
VNRC)
• Sustainable Energy Resource Group (SERG)
• Efficiency Vermont / Vermont Energy Investment Corporation (VEIC)
• New England Grassroots Environment Fund (NEGEF)
• Vermont Energy Education Program (VEEP)
• Renewable Energy Vermont (REV)
• Vermont Public Interest Research Group (VPIRG)
Others: Please list all other groups not mentioned above (separate by a comma).
48. Which of the following networking and information sharing events have been useful
to you as an energy coordinator?
(Have not attended, Not useful, Somewhat useful, Very useful)
• Annual VECAN Conference
• Renewable Energy Vermont (REV) Conference
• Regional energy event
• Local energy event
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Other events not listed (please specify)
Page 10: Coordinator Planning
49. Has a baseline energy assessment been conducted in your municipality?
• Yes
• No
If "Yes", by whom?
50. Does your municipal plan have an energy section?
• Yes
• No
51. As an energy coordinator, do you have an energy plan that is separate from the energy
section of the municipal plan?
• Yes
• No
52. What energy planning (i.e. community visioning, establishment of goals, short or
long term plan development) activities have you undertaken as an energy coordinator, if
any? Please describe.
53. Does your municipality have a specific energy reduction goal(s)?
• Yes
• No
If "Yes", please provide the specific goal(s).
54. Does your municipality have a specific carbon neutrality goal(s)?
• Yes
• No
If "Yes", please provide the specific goal(s).
Page 11: Coordinator Activities
55. Please indicate BOTH the level of priority AND the level of activity you have as an
energy coordinator for each of the following local energy initiatives.
(Level of Priority: Not a priority, Somewhat a priority, A high priority)
(Level of Activity: Not active, Somewhat active, Very active)
• Energy education
• Municipal street lighting campaign
• Vermont Home Energy Challenge (VHEC)
• Residential energy efficiency efforts (other than the VHEC)
• Weatherization efforts
• Home energy audits
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• Energy in municipal buildings
• Energy in schools
• Policy advocacy
• Way to Go! Vermont
• Transportation initiatives (other than Way to Go! Vermont)
• Cooperative/community-owned renewable energy
• District energy systems
• Food systems
• Youth projects (non-school)
• Land use planning
Other local energy initiatives not mentioned above (please specify)
56. If the priorities and activities (identified in the previous question) are different, what
factors affected your ability as an energy coordinator to pursue your priorities?
57. To what extent does your municipality oppose or support the following renewable
energy resources?
(Actively oppose,
Oppose, Indifferent/not considered, Support, Actively support)
• Small or Micro Hydro
• Conventional Hydro
• Biofuels
• Biomass
• Solar thermal
• Solar photovoltaic
• Small or Community Wind
• Commercial Wind
• Geothermal
Other renewable energy resources or systems that your energy committee is considering
(please specify).
58. As an energy coordinator, describe in detail your biggest accomplishments in the last
two years.
59. As an energy coordinator, do you measure and evaluate your local energy activities
and outcomes?
• Yes
• No
If "Yes", briefly describe what kind of evaluation has been done, providing key measures
if available.
Page 12: Coordinator Resources
60. As an energy coordinator, what financial opportunities have you taken advantage of
for your municipality? (Check all that apply)
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•
•
•
•
•
•
•
•

Property Assessed Clean Energy (PACE) financing
Clean Energy Development Fund (CEDF)
New England Grassroots Environment Fund (NEGEF) Grant
Safe Routes to School (VTrans)
Regional Planning Commission (RPC) funding
Efficiency Vermont (EVT/VEIC) funding
US Department of Energy (US DOE) funding
Others (please specify)

61. As an energy coordinator, what energy related resources have you used for planning
and implementation purposes? (Check all that apply)
• Vermont's Comprehensive Energy Plan (PSD)
• Town Energy and Climate Action Guide (VECAN)
• Energy Planning & Implementation Guidebook for Vermont Communities
(VNRC/VLCT)
• Communities Tackling Vermont's Energy Challenges
• Municipal Street Lighting Guide (Efficiency Vermont)
• Renewable Energy Atlas of Vermont
• Weatherizing Town Buildings (Windham Regional Commission)
• Others (please specify)
62. What do the local energy actors in your municipality need to succeed? What support
or help do you most need?
63. What are the biggest challenges you face as an energy coordinator?
64. As an energy coordinator, what are your strengths?
All Respondents
Page 13: Additional
65. Is there anything else you would like to share?
Page 14: Respondent Information
66. What role do you have in local energy initiatives in your municipality?
(Check all that apply)
• Chair of energy committee
• Member of energy committee
• Energy coordinator
• Other (please specify)
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67. How long have you formally been involved (on a committee or acting as a
coordinator) with local energy in your municipality?
• Less than 1 year
• 1 to 3 years
• 4 to 6 years
• More than 6 years
68. May we contact you for clarification or elaboration of this survey?
• Yes
• No
If "Yes", please provide your name and email address.
Page 15: Finished
Thank you! When you click "Done" your completed questionnaire will have been
received.
We want Vermont to be a leader in a sustainable energy transition, and we believe the
work you are doing in your local community is making a difference. Your response will
help us understand the scope of local energy change and provide valuable information to
VECAN, energy committees, and energy coordinators throughout Vermont. We look
forward to sharing the results with you soon!
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APPENDIX C
Complete responses (n=38) to survey question 30/58 - “Describe in detail your biggest
accomplishments in the last two years.”
Municipality
Bennington
Berlin

Bradford
Brattleboro

Burlington

Cabot
Cavendish
Charlotte

Accomplishments
A little over 2 years ago - stopped the regional hospital from
building a new 50 million dollar oil-fired heating system.
In 2011 the town office underwent a weatherization project
where the roof deck and cable ends were sprayed with foam
which formed an air barrier over an acoustic tile ceiling with
loose bats of insulation. This was assisted by a $10,000 grant
facilitated by CVRPC and DOE. In 2011 and 2012 I conducted a
streetlight inventory and the town removed 10 of their 83
streetlights and GMP replaced the remaining lights with LEDs. I
helped host with Co-op solar an informational meeting on solar
hot water at the Berlin School in 2013.
Improved efficiency of town buildings. LEAF festival.
PACE district approved by Representative Town Meeting.
Street lighting project initiated - converting to LEDs and turning
off unneeded lights. Municipal solar project initiated - Town to
purchase net-metering credits from solar company. Completing
energy chapter in recently revised Town Plan, including specific
targets for carbon and energy reduction. Forming Business
Transportation Roundtable to promote transportation
alternatives. Establishing and improving a recreational trail along
the West River.
BED installed a smart grid/advanced meter system. This will
allow us to promote efficiency and renewable energy even more
than we have done in the past. Because of the two-way
communication of the smart grid and the greater knowledge each
customer will have about their own energy usage this project
should take us to a higher level of efficiency and renewable
energy.
As a new appointee, no accomplishments to report.
Complete the EECBG weatherization of municipal structures.
Designate Cavendish as a PACE District.
Working with town officials to improve building envelopes of
town-owned buildings. Advising PC on updated Town plan for
renewable energy developments. Holding home energy tours for
community and producing video highlighting energy efficiency
and renewable installations at homes.
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Municipality
Chelsea

Corinth

Cornwall
Dorset

East Montpelier

Fairlee

Grafton
Greensboro
Halifax
Hartford

Accomplishments
Energy Audit for the school has brought to attention the
ineffectiveness of assumed energy upgrades and has motivated
the school to put new money in to improve things. Promoted
municipal net metering, school has a LOI to put 100kw solar
system on roof. Exploring involving private landowners to host a
solar site for muni net metering.
Two years ago we finished a stimulus-funds enabled
comprehensive retrofit of our town garage at a total cost
(including volunteer labor) of about $65,000. Since part of the
job was an Energy-star rated waste oil boiler, our fuel cost for
heating dropped from thousands (I forget how many) to zero, the
electric use declined moderately, and we created a safer an more
efficient workplace for the road crew. We also got town approval
as a PACE district and will start PACE funding when the VEIC
money comes through.
Passage of PACE. Ongoing energy visits. I have a standing offer
to do energy assessments for any town resident. LED lighting for
town parking lot.
Passage of PACE over 15 months ago, complete remediation of
town office and fire and rescue buildings both thermally and
electrically, LED relight of town street lights, relight of about 15
businesses, non-profits, and our elementary school, create with
BCRC help an energy analysis of the entire town, conduct many
Eff. Vt. sponsored home energy audits, and design an
enforcement mechanism for VRBEC.
Weatherized the town office - new insulation, foam sealing, light
bulb exchange, and programmable thermostat. New LED street
lights throughout town. Inclusion of energy saving features in
elementary school construction.
Auditing the 3 municipal buildings. Switching all streetlights to
LEDs. Completing almost all of the energy audit
recommendations for the Town Library. Completing the energy
audit recommendations with the highest return on investment for
the Town Hall.
Weatherization grant for the Town Hall.
Secured initial funding for Town building weatherization.
Ensured that new firehouse meets or exceeds efficiency
standards.
Energy audit and recommendations on town garage, town
school, and about 10 home energy audits. Assessment of
streetlight replacement.
We have added a few things to the list below since this report
was written in the fall, including completed the street lights
project which is why it is neither a priority nor active above; it is
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Municipality

Hartland

Accomplishments
done. You can find more detail in the HEC discussion list
archives: http://lists.imagineis.com/pipermail/hec/
For the 2012 fiscal year, a summary of HEC activities follows:
Hosted regional PACE informational meeting for interested area
towns. Continued to work on remaining street light LED
conversions (decoratives and CVPS territory) and Monitored
Green Mountain Power installation progress on LED street light
conversion. Participated in review and update of subdivision
regulations. Received $3,000 VECAN New England Grassroots
Environmental Fund grant for the photovoltaic system on the
Public Safety Building. Continued work on recommendations
made by Efficiency Vermont from walk-throughs of Public
Safety Building, Public Works Garage and Offices, and Bugbee
Senior Center. Continued discussions with the Selectboard on
the concept of a revolving reserve fund to set aside a portion of
Town savings from energy savings efforts for future energy
related projects. Tracked West Hartford Library recovery
discussion and contributed occasional input. Successfully
implemented a PACE program, including: (combine this section
with first pace bullet) tracking program development as unfolded
soliciting the Select Board to include a ballot question, with
sample wording, about PACE informing voters about PACE to
allow the Town to implement a PACE program including 2
presentations, a flyer, and handouts on voting day working with
Select Board and Town staff to establish a PACE program In
partnership with COVER Home Repair, Coordinated a
weatherization workshop for the residents of Chambers Mobile
Home Park by: mailing and follow-up calls to inform residents
about the event helping present energy efficiency programs and
techniques relevant to mobile homes distributing CFLs donated
by the Upper Valley Food COOP to attendees Distributed
Efficiency Vermont information regarding hurricane recovery
assistance programs to Latham Works Lane are residents who
were affected by Irene. Helped facilitate installation of a 13kW
photovoltaic system on the Public Safety Building using $36,000
ARRA and VECAN grant funds. It is expected to generate about
13MWh per year. At the $0.20/kWh rate for PV generated
electricity, that is $2600/y that will come off the Town’s electric
bill. (Truncated.)
Solar Hartland has been a education and facilitation program
about local renewable energy, starting with residential site visits,
counseling, and public outreach at events, and moving to
educating business leaders and working with half a dozen on
renewable energy feasibility studies.
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Municipality
Huntington
Hyde Park
Jericho

Killington
Manchester
Marshfield

Middlebury

Accomplishments
Public forums on energy related topics and technical assistance
in weatherizing town buildings
We created ourselves and got members!
Winter movie series - three movies over the course of the winter
on energy and energy-related topics. Home energy tour - selfguided tour of local buildings with energy efficiency
improvements. Watt meters - we purchased them for the local
libraries. CCTA bus line - we worked with CCTA to help
establish a commuter bus line into Burlington, which hopefully
will start late this summer or early this spring. This winter we
held an icicle contest. We invited people to send photos of their
icicles, which we had on display at Town Meeting. We asked
people to vote on the most impressive array and that person won
a free home energy audit, which was donated by a local
company. Vermont Gas also donated a free audit to the highest
vote getter on their gas line.
LED Walkway Light upgrade. Streetlight LED upgrade.
Weatherization Education and Awareness Campaign.
Replaced all street lights with LED cut-off lights.
1) As members of the Facilities Committee of Twinfield School
we promoted and achieved the school's agreement to greatly
improve the air sealing and insulation included in a planned roof
replacement project. In one area of the building there was no
upper air seal. The improvement is estimated to have reduced the
heat cost by 30% 2) We led the effort and volunteered work
time to fully air seal and insulate the community center. We also
led the projects to install a wood pellet boiler system and a 20
kW solar photovoltaic system at the community center. Some of
this work was covered by grants which the committee prepared
and supported. The committee supported the presentations to
townspeople for the local share funding of the boiler and solar
systems. The weatherization, pellet boiler and solar have resulted
in a savings of about $15,000/year 3) Assisted in a project
developed by the Senior Physics class at Twinfield to upgrade all
the lighting in the school to save energy and carbon release and
to provide a better lighting quality for better learning. This
project was presented to the School Board by the students and
will be implemented. The estimated savings is about
$12,000/year.
Energy Committee Web site, Energy grants for Town
Offices/Gym and Town Solar Project, Consistently
communicating and implementing its 3 major campaigns: -Efficiency First (especially advances in weatherizing homes and
assessing public buildings) -- Way to Go (especially advances in
190

Municipality

Monkton

Montpelier
Morrisville
New Haven
Newark
Norwich
Pawlet

Peru

Putney
Richmond
Ripton
Rochester
Rockingham

Roxbury

Accomplishments
bike safety and use) -- Renewables (especially group net
metered solar PV project) For more, see
wwwmiddleburyenergy.org
We organized a local energy fair bringing together over 30
contractors and suppliers specializing in energy related products
and activities. This was well attended by Monkton and
surrounding towns, and re-vitalized the energy discussion in
town. We have gathered the energy usage data for all of the
town buildings for tracking. We are beginning to use this data to
help us put together a recommendation to the Select Board for
efficiency improvements, and to track the effectiveness of those
improvements.
Completed planning and support for district heat plant. Active in
VHEC including a VHEC team. Town wide energy fair in
March. Several local newspaper and cable informational efforts.
Addressing energy issues in Town Plan. Undertaking HEC.
Quantifying town data from Morrisville Electric.
Weatherization of the town hall attic and new lighting fixtures.
Nothing.
Promoting the installation of residential PV systems; VHEC
participation.
We had monthly educational sessions re; energy and energy
conservation winter before last. Raised money and had the town
hall basement insulated. Will have the library insulated and the
attic of the town hall insulated. We have been teaching about
weatherization and having people get their homes insulated.
Members of PEC also attend other energy organization activities.
We have done about 15 home energy walkthrough in the last 2
years, and work to assist receptive owners with weatherization of
their own homes. The effort is small scale, and person-toperson. The best we have been able to do so far because of
limited personnel.
Putney ACE program, and LED streetlight replacement program.
Energy Star Certification for our school. Passed a PACE article
at the last two Town Meetings.
Helped sell the town on PV solar to cover most of the town
school's electricity needs.
Attempting to site solar trackers on town owned property.
1) Removed about 25% of the streetlights and have just about
completed the conversion to LED lights. 2) Helped the Middle
School get a grant for energy savings in hot water during the
renovation process.
Municipal Street Lighting Program successfully changed all
town lights. Weatherization/Air-Sealing of Town Community
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Municipality
Rutland Town
Sharon

South Burlington

South Hero
Springfield
Starksboro
Strafford
Thetford

Accomplishments
Hall. A few educational events.
Enrolled several homes in the Energy Challenge with Neighbor
Works. However have not heard or received support from them
since Maura Campbell left.
Organizing an energy audit on the town library with help from
Two Rivers RPC and following through with some of the
weatherization recommendations, receiving an incentive rebate
from Efficiency Vermont. This was completed with Selectboard
support and a financial allocation from the town. We are in the
process of changing the streetlights to LED with the help of
Efficiency Vermont and Green Mountain Power and will reduce
the number of streetlights by three (out of 27). We are also
participating in the Home Energy Challenge, although we have
not done any door-to-door activities. We have distributed
information about the challenge at multiple locations. We have
distributed LED light bulbs at our Green Up Day event and will
do the same at Old Home Day in August. We advertise the
Home Energy Challenge on the town's website and provide
updates to efficiency information there.
• Participated in Shelburne Rd Corridor planning process (park
and ride) • Lighting Upgrades to City Bldgs (no cost after Eff Vt
Incentives) – est. $12,000 annual savings • Implemented a
process to provide Residential Energy Code info at building
permit application • Put City Building Weatherization &
Efficiency projects (identified in audit) into Capital Plan •
Condo Weatherization Project (Applied for Grant, Vendor,
Ongoing Volunteer) • Proposed and worked with the city on the
LED Streetlight project - $11,000 annual savings • Supporting
City Solar Generation projects (vendor selection, proposal
reviews): Dorset Park, Police Station underway. Potential:
Cairns Arena & the Landfill • Pilot Weatherization Project for
Non-condo Residences • Worked with P.C. a joint
Recommendation to The Renewable Energy Siting Commission
Weatherization projects in So Hero and Grand Isle Town Office
Buildings. In the South Hero Office we reduced the oil usage by
over 60%.
Changing all streetlights to LEDs and identifying 50 lights to be
removed. Developing an energy efficiency course to be
presented at the Springfield Tech Center this fall.
Getting continued appropriations at Town Meeting for purchase
of Town solar installation.
The LED lights and the town clerk's weatherization.
Thetford Home Energy Action Team home visits, energy fairs,
and training events are leading people to weatherize. We are
192

Municipality

Topsham

Tunbridge

Underhill

Waitsfield
Wallingford

Weathersfield
Weybridge
Williston
Wilmington
Woodstock
Worcester

Accomplishments
supporting improvement of town buildings and engaging
Thetford Academy. We are supporting the analysis of a
community solar PV system.
Got Selectboard to sign interest in PACE. (They don't like the
idea now). They have committed in the town report to
weatherization upgrades of the town hall this year. The
Selectboard paid for printing and extra postage for sending out
an energy survey I put together to all property owners with he
tax bills.
PACE adopted, home energy challenge in process, built and
educated people on insulated inside storms, significantly reduce
number of street lights, developed a plan for group net metering
renewables once home energy challenge is well on way.
Getting a grant to audit, insulate and weatherize the Underhill
Town Hall. Getting an audit of both the Underhill Center Post
Office and Underhill Town Garage. We are working to get
funding to proceed with weatherization recommendations.
Getting the Town to adopt a Solar Resolution. Community
education at town events, such as Town Meeting and Harvest
Market.
Getting Waitsfield to become a PACE District. Supporting EVT
initiatives (VHEC and WSEC).
Street lighting switch out to LEDs. Energy inventory and ranking
of municipal buildings. Systematic energy audits and retrofit of
energy hog buildings. Forty % energy savings to the town
garage, town hall and library from weatherization projects.
Comprehensive 6 facet approach to the elementary school energy
deficiencies.
Read description of my 2012 award as recipient of Individual
Merit Award by NE EPA
Passed PACE in our town. Held Button Up and Weatherization
Skillshops. Hosted a solar energy presentation. Launched a
comprehensive VHEC campaign.
The installation of 25 Solar Trackers that supply over 25% of the
municipal electricity.
Building a brand new highly energy-efficient town highway
garage.
LED Streetlights. Home Energy Challenge. PACE.
We've just begun.
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